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WISHING TO MAKE THIS JOURNAL an Organ of intelligent dis- 
cussion to those ef our readers who may wish to gain or give 
nformation on the subjects to which its columns are devoted, 


the publishers solicit letters from all among them who make | 


tne study of these subjects a pleasure, or a profession, 


Subscribers would confer a favor upon us by remitting 
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FIFTH ANNUAL MEETING OF THI ee ena 
AMER. GAS LIGHT ASSOCIATION ting from getting at the practical ex 





> resulted, in the aggre- 

The fifth annual meet tt \ vil to the companies in a 
will be held at Cinen ti, O ( L every man make his arrange 
Oct. 17, 1877 Headquarters w ts t vear and try for himself, 

n Hou nW tpt | or others, who intend to go 
irangements have bet I \ \ we are happy to announce 
at special reduced tes ] : New York to Cincinnati, at the 

The eetil vi h arrangements have been 
af 4th and Plum St Men tained by applying to the Secre 
prepare papet y subject . bef 12 o'clock on Oct. 15th, either by let- 
matters, and to ¢ fer W I 
cerning the same CHA NI 
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THE CINCINNATI MEETING Recent activity u e manufacture and sale of 


a tove 1 to investigation, somewhat 
From vari soul ve he thi ter of the daily use of stoves, 
‘ounts as to the probab l apy tus for heating and warm 
who ¢ xpect to att id the ¢ A er, J the problem of power, 
we are confident that there t I nd weight, so should we, in the 
ance. and that the meet , te tific heat, question the advantage 
one. Eveay gas cot pany in t t f e, nve enee, and comfort. 
be represented The M: veme ecessary to detail an illustrated 
pany ought to see to 1t that t R % | stove or furnace with the 
and their agent, « ineer, : ! cleanliness and convenience 


should not be allowed every one must at once 


CHECKS, or POST OFFICE MONEY ORDERS, as we are | the expen f attending it burner 1t8 positive superiority, 
frequent losers where money is enclosed in letters. which gas engineers, as a ¢ ‘ { ( ti hat by u H apparatus 
— ‘cet into a rut,” and the fact that e do y with dust, smoke, ashes, cinders, 
The price of this Journal is, in advance, $3.00 per Ane | . ldom able to leave hom: re tey labor, and save time, which is 
num. Single Copies Fifteen Cents. 

nature of their busines t I ‘ t ; instance, we have a strong 
= difficult for them to get out of the t it the outset for commendation ; and to 

s®” News AGency.—The American News Company, | tof t] 
1, " ] ‘ + ) + } " + ‘ ‘ , ry? ti ‘ om ys . + ve a " 
Chamber street, New York agents for this Journal. | PaNby should see t that y : Sees 5 
News dealers will please send orders to them, rut at least once a year by t t us first consider the ad: p- 
a ings. Contact with other m« ty of such fuel to summer use. It is desira- 
&?~ All communications to be addressed to “The Proe | effect in impart i recelvil { } cool during the heated term as is 


pric 
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tion fee has been reduced to ten cents, and the registra- 
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actually an absolute protection against losses by mail. ALL 
Postmasters are obliged to register letters whenever request- 


ed to do so, 
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made directly from this Office. We have Agents to aolinf the & 


They ve wt muthorized to Receipt for Money 


The manager of a gas wol the pecuniary and mechanical 


certain extent, ‘ onareh oO t ir command ; therefore, we should 
wheu he goes away trom rtit heat so arranged as to be used 
erowd of other monarchs, they t vy when desired for active work, and employed 
time being, common peopl { er tl ; necessary, thus we shall escape 
thority and respons bility iil t ed for heating ot the house, and incident 
for the time, and opportunity 1 t vall irselves of an Instrument of economy, 
broader and more . biased view of t Second, we should engage every sanitary means 
to come directly in contact wit! t | t thi ‘ r reach to maintain rood bodily health, 
to acvomplish sit ilar tas to t ! 1 } vith the imperfect combustion, al- 
erudest and most impract ‘ lea of Qe] wavs maint ied where coal is burned confined. 
may be taken and worked out ( mie oxide leadly poison) is given off in 
othe r, and the world b fitted thereby | rge q titi from the imp¢ rfect combustion 
useless to attempt to re- imerate the \ l ever though the damper of the stove 
efits of united . ‘tion societ r fm wide open will escape through the 
Those who have attended etit : through the iron or brick itself, 
that there } : t aL te the irronunding atmosphere A 
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steak broiled over a coal fire is, nine times ten, 
saturated through and through with carb OX 
Lie, 

It seems unnecessary to delineate bor of 
building and maintaining a coal fire, ether it 
be during hot or cold weathe r, as a re suftie 


ently familiar with this proceeding to render the 
unanimous decision that it is a veritable nuis- 
ance. Why not abate it? and employ gas. If it 


costs as much again for gas to do the same worl 


it is cheapor, for, surely, the discomfort, labor, 
loss of time, dirt, ete., d pensed with, is worth 
one-half the cost of the fuel But practical ob 


servation, and experiment conducted for the past 
three years, proves to us that not « y are we 
blessed with surroundings caleul 


the tem pe r of mankin a when she a reliable gas 


stove, but the gas «a tually used for cooking, and 
performing all necessary fuel labor, during the 
warm season, costs no more than the eoal and 


kindling used for the same purposes, and we get 
the comfort, saving of time, convenience and san 
itary influence thrown gratuitously into the trade 
Eve ry conceivable form of fuel lab« r is now pro 
vided for in the modern gas stove, and coal, so 
long considered a nece ssity in the hou hold, is 


out of the consideration altogethei 


Having settled the question, in our minds, that 
gas for summer use is eminently better than coal, 
wo proceed toa more extended consideration of 
its uses and COM parisons as applic d for wari me 
houses, and for mechanical or othe purpose 
where heat is required. To maintain a constant 


heat for twelve or twenty-four hours, a n 


( 
larger quantity of gas must be consumed than 
when required for summer household use—thus 
cancelling the consideration of time from the 
problem. This makes it a question of relative 
cost of fuel for the amount of heat constantly b 
ing used: and we have nothing to balance the 
extra cost of gas over coals but its cleanliness and 
convenience, It is more « xpensive to run a gas 
stove, fora given amount of heat, than it is to 
run a coal stove for the sar e, Hlence, when the 
heat is to be continuons, the coal tove has thi 
advantage so far 9s cost is concerned ; but would 
it not be proper for the gas company to lool 

to this matter more diligently, and seek 
means of at once engaging a large daily consump- 


tion, and, at the same time, bringing the cost of 


gas for heating purposes within the reach of all. 
If gassold at a given price for illuminating 
purposes, and the consumption be riven num 


ber of cubic feet per twenty-four hours, would it 
not prove a speculation worthy the steel of 
company to set a special meter connected w 

the heating and cooking ipparatus, i se ga 


jor these pu ‘poses at half p ee, the i stril 


expense would not be materially increased, and 
the extra low rate, and increased consw ption, 
would demonstrate the ut lity of gas tor fuel, dl 
open a hew tield for every enterprisi AS 
pany. 

So strong is the popular demand for gasas { 
that the manufacture of gas stoves is fast 
ing one of the industries of « ao try t 
but the cordial and sympathetic co-operat if 


the manufacturers of gas to work con 


When th: aS Stove ma il 


to all concerned. 


turer, the gas company, and the peo; al 

in hand in thei efforts to bring aly it he : 
gas as fuel, then will we realize what muld have 
existed long since—the economical and effective 


transportation of light and heat to every ] 

within the reach of a gas main 
We rejoice to find ¢ mpanies which 7 

ture the best stoves are thorot rhiv alive to the 


wants of the community, and are putting fort] 


sept. 17, 1577. 








every effort to bring gas into universal use, both! great penetrating power 1s requisite, We 
as fuel for stationary boilers, cooking, warming, | hear of electric lamps of 100, 200, 300, and 
und ar ical purposes, 100 vaslig¢ht power. I have recently seen some 
We are also pleased to learn that quite lara f these lamps, and I have no hesitation in af 
number of manufacturers of gas are putting forth | firming that, for all manufacturing purposes 1 
every effort in hearty support. volving any ordinary amount of manipulativ: 





skill, for halls and publie assemblies, for shops 


Gas versus Electricity and stores, and especially for rooms 1n private 


wane ouses, such lights are totally useless, unless the 
We take creat pleasure in presenti the 1 intensity of the light is modified and subdued by 
Wihg letter from the London Journal of Gase \ the iterve tion of screens, diaphragms, retlect 


7 1 1 - : in } 2 
Lighting as, in our opinion, it presents the mat- | OTS, OF Some MechaniCal arrangeime nts to rendes 


er in its true light. From all the information we | “e« ! re diffusive, 


Only those who hav 


have yet been able to gather, we do not deem it | experimented with the lights of intensity are able 


probable that electric lighting is as vet if the great difficulty there is in rende1 
:" — . e So oy r 


When we remember the} Stic 


dinary purposes. 


to domestic purposes. 1 mode of illumination available for o1 


made in electric science since Frank- 


irst gave him a shock, we are perfectly I cannot better illustrate the position thesé 


rapid strick 


lin’s kite f 


prepared for avy new development; but, at this; 'ghts bear to the light furnished by gas, oil 
time, we do not feel disposed to admit that gas- lat Ps, candles, et*,, than by taking the actin 
light is yet to be superseded by electricity Ep, | | of a powerful locomotive on one of our great rail 


Ty ; : ways. This mechanical horse drags a load of 
Su he recent seare among the holders of gas! -,° ' . ) 1 
. é ; ‘ 1 500 or 600 tons with a speed and regularity per- 
shares is amatter which calls for more serious | , . 
fectly unattainable by the expenditure of any 
attention than 16 seems at present to have recely- : . . . 
T] I ; amount of animal power ; it does its work effect- 
ed. he capital at this moment invested in this ’ , 
esd uaaaaaast emia ively and economically ; but suppose the same 


country in gas undertakings represents sum 


a yay rae ; machine were put to do the work that could easily 
very little short of eighty millions sterling. Now, |, . 
oot ‘ be performed by a couple or three horses, it is 
lor 80 Vast an amoun roperty to be subject to : x . : 
F : cota ee tes pertectly clear the cost of doing such work by the 
ch rapid depreciation as took place a few days SUE: maa RAE on 

P eprec _ ma 4 OK pl l Vv da engine would be out of all proportion to the re 
ago on the London Stock Exchange proves one of + 


; 2 sults obtained. Just so with these powerful 
two things either that gas proprietors hay but!, : . . ; ’ 
litt] . rT en ™ | lights. You may produce the light of, say, 100 
ittle confidence in the stability of the business in Ag , 
ied raslights, and this light will penetrate to a very 


which they are engaged, or that they are but im- ’ } 1] ] | 

odie . ¥ ith tl “a; long distance, and brilliantly illuminate all ol 
verfectiy acquainted with the technicalities of the : 
: : ee o£ iat jects falling within the path of its rays; the pow- 
process 1n which they have embarked their money. 


a‘ l producing such a light may por- 


i er expended i 
1 think the latter is the more universal cause of : 


: eo 7 sibly ba in exact proportion to the result obtain- 
the panics which every now and then take place 4 
| hel le ed; but suppose it were necessary to produce a 
among < > BSharenhol rs ll ras yroperty. 4 | . y 
ages, Sve , en es : lis : - \light of only 10 gaslights instead of the 100, the 
any newspaper writer give a highly colored de- Ob, ? , 
v Spay =r ew ~~ | question then is—Will the expenditure of one- 
scription of some experuments with a new light, ' , : 
‘ ; tenth of the power produce One-tenth of the 
and forthwith a hundred embryo philosophers : : 
it] GA. : : light ? Certainly not. 
start up to sound the praise: the hew luminary , : 
P l oO &« i pra ses ot . V . He All experime nts up to the present mcment sim 
and prognosticate the extinction of the old heht ; ' 
2 oe * sa ne a — _ ply prove that the electric light, the lime light, 
and all their disagreeable accessories; sharehold- | ights of intensity, are ( nly capable of 


ers take fright, and soon become the victims of a 


being produced in such a way as to afford illu- 


host of unscrupulous speculators . 
l sq iuscrupulous spec nue . mination greatly in excess of that required for or- 
In looking back over a professional career oO! dinary domestic purposes. A kuowledge of these 


some forty years, I can distinctly remember a few 
We have had Lime and | ‘tric . 
: © have | iI me and Mlectric | that it is not by the introduction of any such 
lights, Bude and Boecius lights, Paynes’, 1 1 1 
modes of lig] 


White’s, Mongruel’s, Patent, New, Air, and Eu- Me 


facts ought to satisty shareholders in gas works 


of these panics 


iting, as that of elect icity or the lime 


light, that they need apprehend any deprecia- 
pion gas, and now we are to have another new tion of their property. 
light, in the shape of the * electric candles, ¥ maw offer a word of eiivics. to the directors 
Surely, after sixty y ars experience, the pro] ri -land shareholders of gas companies, I would say, 
seasstes greene should be we, na week. Ot let them ebpcourage a higher standard ol te chnical 
practical details of their business, and ought to ability in their engineers and workmen, and they 
ae.68 Pas py — nicl ” the sitet “ eee Se hoa the y hee d not fear the introduction 
ise able - ttn ” the value o any pocoeas of any invention, however imposing its preten- 
submitted for public approval, and thus eithe! sions may be Let a spirit of scientific inquiry 
Aas pt _ B 3 os oe _ rovement on be encouraged among practical gas men, and they 
we Sa — of working, or else show their Willi Keep the process of gas-making well up to the 
ComnAENe® bos their proce edings by maintaining requirements of the age ; if they are men of edu 
s : er ws — 2B rtys and -_ —_——— off cation, they will accept and adopt improve ments 
an Rothe of Sagehwaed sheep waen th 5 hear in the practice ol their profession, let them come 


some one trying to play an old tune on what ap 
pears to be a new instrument. 
What are the facts connected with the so-called 


‘electric candle” that prove it to be more ap- that recent 


plicable for domestic lighting than any previous 


. a politan a 
form of electric light? It is true the adjustment 
of the carbon points may secure greater perma 

. / l 

hency in the light itself ; it may also be true that 
the magneto-electric apparatus is more perfect, 
and, therefore, the cost of producing the electric 
current greatly reduced, but the light obtained 
from such a source will always remain one of in Ina w 


te sity@ind not one of quantity, and hence it| TRADE, by 


| must be a light only adapted for situations where 


prot ct the 


all such su 


from whatever source they may. I hey will thus 


property of their employers against 


iden and unealled-for depreciations as 
ly experienced by the shares of metro- 


ul some foreign gas companies. 


He» ry GORE. 
Town, July 19, 1877. 





Statistics of the Coal Trade 


-_ 


issued under the title of “* Tur Coan 
Mr. Frederic E. Saward, Editor of the 


y 


Journal, will be found a compendiu ni 














‘ pap > my pay 
Sept. 17, 1877. 


American Has 





of valuable information relative to coal produce 


tion, prices etc., both in this country and all over 


bile world, 


It contains many facts, arranged in most admu 


ible manner, which are exceedingly valuable fot 


reference. 


The book gives the fullest obtainable 


iformation as to the extent of the coal trade in 
its broadest sense: and while tne statistics with 
reference to our own country may be more full 
and complete than those of other lands, still the 


iain substantial facts as to foreign production, 


are given in a way that enables one 
tlie needed ( 
1 


leaof the magnitude of thee 


to make easily 
‘OM parisons with our own. pom 
world 


total 


val trade of the 


can be formed, when it is stated that the 


number of tons mined on the globe last year, 
amounts to something like 275,000,000 tons, of 
which Great Britain supplied 133 millions, th. 


United States about 50 millions, and Germany 42 
millions. To the gas maker there is much of in- 
terest as to the various caking and eannel coals of 
ur own country. The various coals of each state 
This is a book that will be 


extremely useful, and should 


are deseribed fully. 


be in every gas- 


maker's library. 





Cantor Lectures. 
The Chemistry of Gas Manufacture. 
By A. M.A.. F.B.8. 


Lee's Reader in Chemistry at Christ Church, Oxford, 
and one of the Me tropolitan Gas Referees 


VeRNOoN Harcourt, Esq., 


From the London Journal of the Socicty of Arts. 
ee 


I1I.—Monpay, Marcu 19, 


the beaker in which I burnt th« 


LECTURE 


You saw that 


gas just now became opaque. This arises from 
the imperfect combustion which has taken place. 
The sulphur of the carbon bisulphide was only 
partially burnt, and soa part of it remains deposit- 
ed as flowers of sulphur on the sides of the heak- 
er. That part of the sulphur which was burnt, 
united with the oxygen of the air to form sulphur 
dioxide, or sulphuous acid. When coal gas, hy- 
dorgen containing the vapour of carbon bisul- 
phide, is burnt in the air, propbably in the first 
instance, the same substance—sulphurous acid 
is formed. This oxide of sulphur is readily con 
verted in the presence of the air and moisture into 
another substance containing an additional atom 
of oxygen—sulphur trioxide ; or into that which 
is formed by the union of this body with water 

n the 


one or two of the prope rties of the gas, 


sulphuric acid. I will illustrate to you, 
first place, 
formed by burning ecarbun bisulphide or sulphur 
itself, 


with a pale blue flame. 


I have here some sulphur burning dimly 
You that the 
transference from the air to a bottle of oxygen pro- 


obse rv¢ 


duces the same increased vividness in its combus- 
tion which you saw before in the case of charcoal, 
Che sulphur now burns with a comparatively 


bright violet and here also, although in 
The white 


smoke which partly escapes from the bottle, and 


flame ; 


oxygen, the combustion is imperfect. 


is partly deposited on its sides, is due to some of 
the sulphur which is now boiling, passing through 
the tlame, escaping unconsumed, and then being 
I will try to collect 
some of the gas letting the sulphur burn fora 


condensed as a fine dust. 
little while longer in the bottle of oxygen, and I 
will then examine its properties. 

Sulphurous acid is readily soluble in water, and 
When coal gas is burnt the two substances ar 
formed and travel away together, the volume of 
steam being, of course, very large relatively to 


+} 


the volume of sulphurous acid, If 


we dissolve 
ome of this gas water, we have at first simply a 
solution of it, but if that solution is allowed to 


stand for some while exposed to the air, and we 
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examine it fi t to t y that there should be some 
IS in it ar ‘ren tit pre t i r to combine with the sul 
ed and re pel { ixed substance, such 
sulphur | r it to be permanently 
have here an ipparatu t | \W { thus retained, and exposed 
the amount of sulpl n { t { ewrent of air, it is oxidized, 
have p lL here te r { { 1) t n alkaline sulphate. 
ly refer) t prope rties of the sul- 
{sulphur in ¢ { ve formed in this bottle 
ever, refer to it vy for anot f Iphimn [ have here two 
If the little burner at t { [ will show you the effect 
lighted, and t t juids, T pour some 
ae ur \ more than twice as 
without th wid ‘ t a and over the red li 
when the appara and stir with a glass 
the condensed wat . wit What ’ t t in bot euses the color dis- 
tlo s collected 
that the liquid conta 7) N { Ce 1 | have here used are 
nearly so se i when t j } { uwrents; the blue liquid was 
carbonate, ordi ily employed } f | the red liqnid was permanic 
the stand around the | n | tion of permanganic potash. 
ments that I made, I found that 1 not have y suppose that the effect 
of the total sulphur wl the } is acid hhs on these liquids at all 
tained as sulpl ric acid ! ts tl t f diluted gas upon ordinary 
carbonate is ae It | ‘ t tters, It { that by the gas, in so 
ne hand, that el ta trated form, 1 y coloring matters are 
pl de bur n the t } t a dilute form, its 
verted il uipht Cc aciad a | } ! matters 18, at any rate, e@X- 
contended, on the other hand, t 
duct is sulphu 1S acid, t t { f mportance, both to the 
at allisformed. If f t { L< rs of gas, is that of the 
iments I have made, that the t f W pposed to oceur through thie 
happens, lies between t N ; ¢ arn intities of sulphurous or sul- 
acid is formed by the e ist f — the r rooms lighted by gas. 
sulphuric acid were in the game if t ds thee. a tm ealth. I do not believe that 
contrary, be decomposed int ( 3 any < lence that the small proportion 
and oxygen. But w t u d ch can be present in the 
the combustion, steam and ] nhers f a fairly well-ventilated room, 
condensed on a cold irface, sulj ’ the e bustion in the room of an ordi- 
produced by a secondary . g tity of coal , containing no more than 
the oxygen of the air, lina’ iantity of sulphur, is prejudical to 
If the experiment is 1 Le I } 
immonium carbonate within the e been entertained, with more reason, 
of the condensing-tub tead of effect ects in the room—articles 


ner, or some plect I caust | t { ture r | Che strongest evidence of 


thie glas balls lh ¢ \ ‘ t produced appears to be in 
densing surface bathed in alk te { decay of the binding of books. 
ing the condensed water to be there was a very careful investi- 
sulphurous acid w forme t itter at the Athenzeum 
the current « " pa Brande, and others. It was 
find that the whole of thi Uphiu that the binding of the books was decay- 
present in the l the bott observed also that the bindings 


ratus in the form of phate placed the upper shelves suffered 
prove that when the is burnt ¢ { e of books in the lower shelves : 


it 1s converted tha is injury resulted from 
when the glass ba } for the lighting of the 
liquid the sulphurous acid is reta a ib. t was proved also that sul- 
by the time he | 1 b t ‘ i Le wd in the air of the ‘00m, 
the beaker below, the salt { ] eu { water, exp uy a large surface, were 
tion of sulphate, In the other « d nt parts of a room, and it was 
alkali is used, but only conde | lerable quantity of sul- 
the products ot ¢ Dustion, iy unulated, But the evidence 
fixed as readily as bet re, ne t oS 1 I is ellect Wa due to the sulphur 
tion surrenders none of it t the « vel iperfect. Evidence 
air, but sulphurous acid would be y bookbinders that there had been a 


tained. There isa ye ry large y e ol preparation of the leather 


ing up through the : pparatu an to ft { t binding of bboks—that more aeid had 
mosphere the sulphurous acid rea y diff ed after a certain date than before, and, 
of the aqueos solution. 1] tioned t juence, the bindings had not lasted so 
former lecture, that a mue There wer lso of other libraries, in 
stance than sulphurik id iS V ( where a similar decay in 
escapes entirely out of a tl i } rs of t ks had occurred, though 


pel { f extent is tO 


to the alr. And that which hay the manner in which 


tion of 


sulphurous acid, Allowed to st ; e way other t 


ammonia happens a to t ; lon Supposing it were produc- 


iw by the gas, there was the 


tinuously renewed at phe S. % { tv whether 


it was due to the sul- 


diffuses out of ity s t c x to the heat produced by the 


deal of the gas which formed t utity of gas burnt As to the effect on 
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pictures, it is certain that some pigments—ultra- 
marine, for example—are iujuriously affected by 


the deposition upon them of acid liquid, and the 


canvas at the back of pictures is said to be de- 
stroyed by the same agency. But I believe it is 
found in picture galleries which are now lighted 
by gas, and where, as no doubt should be the 


case, great care is taken with the ventilation, that 
no injury has resulted. 
which 


There is, however, an objection is Very 
much more difficult to meet—namely, that persons 


ghted with gas eontain- 


living in rooms which are li 
ing rather a large proportion of sulphur, find it 
Nor is this an objecti: 


be simply laughed at 


disagreeable, mn which can 
& man who complains that le 
phere of his room unpleasant, that 
evidence that that which he complains of is injuri- 
ous to his health. 


It is not only that which can 
be shown to be prejudical to health which can 
fairly be the subject of complaint. Nor are experi 
ments upon the quantity of sulphurons acid pre 

sent in the air of a gas-lighted room, nor the con- 
clusions which may be drawn from the rate of 
ventilation, and the amount of sulphur burnt, as 
to the quantity of sulphurous acid which can 
possibly be present, conclusive as against the com- 
plaint that the atmosphere of the room is found 
to be unpleasant, and that the unpleasant smell is 
that of sulphurous acid. The only logical coneln- 
sion to which a comparsion of these data can lead 
is, that a very small quantity of the gas is un- 
pleasant. Mo own impression is that wheres ven- 
tilation is imperfect, as it commonly is, and the 
proportion of sulphur in the gas is rather large, 
it is possible to distinguish the presence of sul- 
phurous acid. These direct sensations are not 
very describable to others ; a certain sense rather 
perhaps of taste than smell, which is familiar to 
travellers by the Metropolitan Railway, and is 
known to chemists as that which sulphurous acid 
produces, may be observed in these circumstances, 
when no fire is alight, and sulphurous acid can 
proceed from no other source than the combus- 
tion of gas. 





Contributions to the Theory of 
Luminous Flames, 
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—— 


In a former paper, ‘‘On the Space between the 


Flame and the Burner,” it was shown tuat this phe- 
nomenon is occasioned by the re frige rating influence 
of the neighboring body (wick.or burner The gas 
is cooled down below its temperature of inflamma 
tion, and the flame is accordingly extinguished in the 
immediate proximity of the cooling body 

With these observations may be ranged a similar 
phenomenon observed in the combustion of alcohol 
or coal gas, if either of these combustibles issne with 
great force from atube. The experiment called the 
‘*Jaminous fountain” has long been known, and ig 
produced by beating spirits of wine to boiling poin) 
in a hollow tube of metal with the end closed ; on the 
opening of the cock, the boiling spirit is diiven up 
iling. Ifa 


flame is brought near the point of exit, the 


with considerable force towards the c: 
spirit only 
burns near the ceiling, the column itself remaining 
rdark; to inflame the latter, the exit-pips must be sur 
rounded by a rim containing some burning alcohol. 
Not having this apparatus, I made a similar experi- 
t 


ment, as follows: A copper flask was filled one-third 


full of alcohol, and closed by a stopper, from which 


proceede da glass tube havi: in elbow joint, the 
horizontal arm of which terminated in an openin 
three millimeters wide After the at ypper | id been 


properly fastened in by wire-thread, the spirit was 
made to boil violently. The vapor streaming out with 
great force could be lighted, and formed a large roar- 
Ing flame, the base of which was ten to twelve cents 
meters from the end of the tube. 

With this experiment I would couple a recent ex- 
amination by M 


flame of compressed coal gas does not begin at the 


Benevides, which showed that the 


point of exit, but only at a distance of several centi 
meters from it The above-named author proved by 
experiment that the temperature of this dark space is 
very low—certainly a self-evident fact, for the gas 
catnot be hotter here than at any other portion of 
the conducting-tubes, because the process of combus- 
tion only begins where the flame becomes visible 
that is, further down the stream. 


duced to consider 


Benevides was in- 


the existence of this intermediate 


space as Aa consequence of the mechanical action of 
the gas-jet, which forced back the air to a certain dis- 
tance. This would cause the necessary oxygen to be 
wanting for a certain space, within which, therefore 
combustion could not take place. If the exit-pips 


was very narrow, and the veiocity of the gas-jet very 
reat, the violent displacement of the air would ren 
der combustion impossible. and the flame would be 
entirely extinguished. 

I musc confess I am not satisfied with this explana 
tion; at least, it seems to me incomprehensible that 
the flame should not be able to exist because the Oxy 
gen is forced back, and that, therefore, want of oxy- 
gen caused the extinction of the flame This takes 
plaze in the ivtcrior of every flame—not only in that 
of compressed coal gas—and is well known as the 
cause why flames are cold in their interior, and form, 
not solid, but hollow cones of incandescent gas. But 
this forcing back of the air is clearly only effective 
through a small space at the outer boundary surface, 
in which the chemical action—the process of combus- 
tion—takes place. Conseqnent upon the inter-diffu- 
sion of gas and air, the surface of contact becomes a 
layer of greater or less thickness, in which both gases 
are mixed in the necessary proportions, and so can 
form the flame-ervelope. 

All these are such well-known facts, that it would 
have been unnecessary to allude tothem if Benevides 
had not set up his theory apparently without consid- 
ering them. Increased pressure on the gxs only en 
larges the cold portion of the flame, and thus pushes 
the side wall and the head of the flame further away. 
but the flame-envelope cannot be extinguished at the 
sides, in consequence of the forcing back of thi air, 
though this takes place in Benevide’s experiment 
There must, under all circumstances, be a boundary 
Why the 


combustion in this boundary zone is not propagated 


zone of combustible mixed gas and air 


backwards is, therefore, the question to be auswered, 
and for which the explanation of Benevides must be 
set aside as insufficient. 

Two factors, of totally different natures, appear t 
me to be the causes of this considerable space exist- 
ing between the burner and the flame of a strongly 
compressed g is—the absorption of heat caused by the 
rapidly succeeding stream of gas,+ and the ratio be- 
tween the rapidity of the gas stream and the rapidity 
of propogation of the inflammation This latter 
point was alluded to by Benevides incidentally, but 
not included in his theory. 

With respect to the refrigerating effect exercised 
by the rapidity of the gas stream on the lower portion 
of the flame, I should consider this as twofold. The 
layer of flame formed close above the burner is cooled 


by the gas stream in a similar manner as if a metal 


rod were inserted, though in a much smaller degree, 
on account of its inferior conductivity, and is extin- 
enuished fora certain distance—that is, the flame 


layer in the lower part of the flame-envelope is thin 


ned from within outwards. The force of the issuing 
gas stream also, as Benevides found, no doubt draws 


in the surrounding ait When the rapidity of exit is 





great, the lr penetrates in excess into the ywer por 
The refrigeration caused by the edge of an 
only extend to its immedjate neighberhood, not to sucha 


ynsiderable distance as that named above 


tion of the flame-envelope, and abstracts heat from 


the outside. The action of the forcible in-draught of 
air and of the cold gas stream, therefore, mutually 
issist each other, and may, under certain conditions, 
be the cause of the 


the immediate neighborhood of the burner, and only 


flame becoming extinguished in 


5D 


appearing further down the stream, where the velo- 





e constantly expanding gas-jet is sufficiently 


7 


i, so that the refrigeration here is no longer 
so energetic 
That 


jssne is very great, or that an existing flame is blown 


the gas cannot be lighted if the velocity of 


out by its own gas if the pressure is greatly increased, 
may be explained as follows : 


of the incre 


At first, in consequence 
ised abstraction of heat, a continually in 
creasing space is created between the flame and the 
burner: in this long intervnl a considerable excess of 
‘ir is drawn in, till, at length, when the velocity of 
the gas stream is sufficiently reduced, it is already so 
diluted with air that it can no longer be kindled. 

rhe explanation thus attempted of the space be 
tween the burner and tte flame of gas issuing with 
great velocity, assumes that this space is diminished, 
or disappears, when the gas stream is brought to a 
higher temperaure before it islighted. Direct experi 
ment confirms this assumption, for the flame of a 
strong jet of vapour of spirits of wine, issuing from a 
platinum tube, which was some centimétres distant 
from the point of exit, returned to it when the pla 
tinum tube was heated red hot ; nor do I doubt that if 
the experiment of Benevides were repeated with 
strongly-heated coal gas—say, by passing the gas 
through some length of red-hot tubing before lighting 
it a much sim uller space, or even none at all, would 
be found to exist. But I do not poss*ss apparatus 
suitable for such experiments. 
| Although these phenomena may be explained by 
)the refrigerating action of the gas-jet, I am inclined 
to consider this action after all as very trifling; the 
fact that the space in the flame of the spirits of wine 
immediately disappears, if even a very minute flame 
is brought close to the urifice of the jet, goes to prove 
that the propagation of the inflammation is a far more 
important element, for the increased heat of the gas- 
jet by such a small flame can only be very trifling. 

As another cause of the existence of this space be- 
tween the burner and the flame in highly compressed 
gas, the 
and the velocity with which tho inflammation is pro- 


ratio between the velocity of the issuing gas 
pagated has been indicated. To obtain a clear con- 
ception of this factor, let it be suposed that the flame 
of the issuing gas-jet remains at a distance of several 
centimetres from the orifice of the pipe. The ques 
tion arises, why is not the combustion propagated 
along the surface contact of the gas and the air back- 
wards towards the burner ? 

The continuancy of a flame consists in the continu- 
al inflammation of the adjacent combustible particles 
by the heat developed from the previously inflamed 
particles. This propogation of the inflammation will 
of course, take place in all directions, provided inflam- 
mable matter exists there, and as the space between 
the burner and the flame will also contain an inflam- 


mable mixture at the surface of contact between 





the gas and the air. the inflamation must be prop- 
agated backwards; and yet it appears as if it were 
not so. I say it appears as if it were not so, because 
we are apt to consider the flame as something inde 
pendent and stationery, instead of what it really is— 
a small portion of a rapid gas stream, which is only 
visible to us for a short distance—namely, while it 1s 
incandescent 

Let us notice the ccnstruction of the magnesium 
imps, in which the wire,+y means of rackwork, 1s 


moved forward at the same rate as it is consumed. 


$y this means the flame is constantly retained in the 
If the 


same spot, the focus of the concave mirror, 


movement is stopped, the flame will gradually burn 


backwards on the wire; if the wire is pushed forward 


too rapidly, the flame is moved further forward. The 


flame will 


vire js pyshed forward exactly as fast as the flame 


only remain steadily in one place if the 
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would burn backwards if the wire were immovable. 


[his backward movement of the flame is necessitated 


by the propaguaion of the inflammation ; 


it will be ef- 


ected more rapidly the higher the temperature of 


combustion, and the lower the temperature of inflam- 


mation 18. 


The rapidity of the propagation of inflammation is, 


therefore, in a direct ratio to the difference of two 


temperatures, and is in an inverse ratio to the differ- 


ence between the temperature of inflammation and 


the original temperature of the body before it is kin- 


dled. The rate of propagation of the flame may 


therefore be increased by previous heating of the 


ecmbustible ; it is instantaneous as soon as the ini 


tial temperature is equal to the temperature of inflam- 


wation ; 


f 


it is diminished by reducing the temperature 


of combustion, as by the admixture of neutral gas; 


and the rate of propagation will be reduced to zero 


when the temperature of combustion is reduced to 


that of inflammation. 


Besides the above elements, the 


rapidity with 


which flame is propagated will depend upon the spe 


citic heat and the conductivity of the combustible ; it 


is probable that the area of surface and of « cross 


section may also affect it, but these influences could 


be elimated in comparative experiments. 


In case a refrigeration by the rapidity of the gas 


stream, and by the surounding air, is proved imma- 


terial to the formation of the space in question, or if 


iis effects can be elimated, comparative experiments 


might perhaps reveal some interesting relations be- 


tween the rate of propagation of the flame of different 


combustibles and their temperatures of inflammation 


and combustion. 


For solid bodies, such as magnesi- 


um, the rate of propagation will exactly equal the 


speed with which the wire must be propelled forward, 


in order to keep the flame stationary at one point, or 


the time might be determined which elapses before 


the flame reaches the other end of a wire of known 


lengths, etc., ete. 


Inflammable liquid might be pour- 


ed into a trough, and the time noted which elapses 


before the combustion, originated at one end of the 


trough, reaches the other end. 


burn with a wick, strips of linen of 1 


For liquids that only 


a given length 


may be saturated with the liquid, and the time also 


noted in which the flame reaches the oppusite end 


of the strip when kept in a horizontal position, say, if | 


stretched over wires. 


By means of such experime!ts, 


numbers expressing the reijative danger from fire 


with combustible liquids might be determined. 


For gases, the velocity of issue for a given distance 


of the flame from the burner, or the distance fora 


given velocity, might be determined. 


In order, how- 


ever, to obviate the verying velocities, according to 


to the nature of the gas, at a given distance from the 


burner, it might be desirable to determine the precis« 


velocity at which the flame is just raised from the 


burner. * 


r ti 
(To be continued,; 





British Association of Gas Managers. 
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Continued from page 94. 
Mr. W. 


paper on 


H. Bennet (London) read the following 


SOME OF THE CAUSES TENDING TO RESTRICT THE USE OF 


GAS COKE, AND HOW THEIR CONSUMPTION MAY BE IN- 


CREASED. 


It might appear presumptious on my part to ad- 
lvess you to-day upon a subject in which I assume 
much more of yonr time is directly engaged than 
mine, were it not that for nearly 25 years my mind 
has been directed to all that concerns gas lightin 


with an interest scarcely less than your own. 


From my own connection with the profession, and 
from your intimate acquaintance with me, you will, 
[ amsure, give me credit for a desire to advance your 


interests, which are the interests of gas companies, the 


interests of gas lighting. 


It is said that lookers-on 
often see mach more of the game than the players. | 


y 
o 





Certain it is that they often see both s } ty. All tl sort of thine tends, if not to diminish 
while the players are more or less co! imption, t tard its increase, and I would 
which they take, and their view med al | f to treat each consumer 
narrowed in proportio1 if, I ev f he we t person from whom the company 
Opinions ar ln t ts that t vid 1 Do not, however, mis- 
too radical to please the tast f s tand me, and suppose that I would wish to see 
them that they are made for the pury f y nd ngil yr anything to-make a-profit 
ing those interests it is our duty to pr f policy adopt Chat would be as distasteful 
To start with. we may ask oursels 7. er um sure it would to you. What I mean is, 
gas is not more generally adopted { 1 at all times eudeavor to be in advance of pnb 
and heating in private hous | | nd be ready to yield with grace rather 
to this by ancien that gas companic ay ti8 irt conten! up itles that singly amount 
never sought to make th mn elves ! if in th 5 te } roduce sufficient dis 
monopolists it is difficult to do to engender a troublesome, if not formid- 
suppliers in such cases do make the 
the use of the articl sup} ied is sure to | I uid 1 rry to irge gas companies with 


mm tr + extension of their tr » br iW 
restricted rhat gas companies are t : sion of their trade, but I must 


evident. Let any one attend in th f that, toad ssionate locker-on, they never have 
House of Ticieieies gs when al ene? ed exhibit that e1 ry towards increasing the 
about to be discuased. and ale an tall gumpt might | expected from an enter- 
members on behalf of the companies having unlimited capital at com 
remarks that will leave no doubt on } ikoe nd, and under sinular eircumstances Let me, 
from some canse or other, gas my | - their conduct when they 
ther deservedly or not. failed to be I l t contend with, competion, fur then, and 
opinions you will hear expressed t cn NS ve they shown that vigor in endeavoring 


, trade, which in ordinary commercial 
members from their constituen cae eae 


sucee a , 
consumers. Now, why t par , f ag ss. In the pre 
themselves popular with their 3 in that w h is to follow, I speak gener- 
know. Whether thev do notsufficient A nd have no ad to make sweeping assertions 
requirements, convenien na ving credit to those companies who may 

Maa t ; + Vil i t aiiUh { rT © 

een guided by vis yoliey. 
customers I cannot say, but it is prett I : 
lic think so: and the result » fay you : th me in the foregoiug re 
gas lighting g« t r [ feel sure you will concur with me 
gas lighting goes, is the same, whet! ; 
foundation for it or t in ware 4 F , I , that when gas is supplied by companies 
: . 


. by a desire to srease 16 
monoply is in general sufficient to « ’ desire to increase the 


lic antagonism, public suspicion, that 7 Pe lity they supply, and whetker sup- 
they will be, in some way or otl ‘ piled | mpanies or corporations it becomes the 
though that public should be the greatest fite duty of t supplier to teach the public how best to 
thereby. I maintaian t this commodity. In the case of corporations, it 
monoply ig the best source I! 1 whi l t their du y, 0 2 t y alle Ge as & reason for be 


as gas can be supplied, that _— ie ie ming suppliers that they seek to do so for the puby 
Bo £ t i } ica, il { ) i - 
theugh fraught with some advantage 1d on the part of companies it is a duty to 


ars for a time. alwavs ends in eit ireholders, because the education of the pub” 


t 
, x t} respect wil nspire confidence. ¢ f ‘e 
amalgamation when the consumer sufi res] will inspire confidence, and of a cer 
nt + i . y an for >] 
quence, and has to pay a price for his 1 toatrue economy, and before long will, 
: ; @ nt le + n “re y . - 
yield a profit upon an inordinate cay it a certainty, lead to an increased con 


4 nd tion, and if not an increased dividend, at least 
1ever can divest mysel! ot t I 
* Ora tn one 
companies are nothing 1 tl ™ 
} r that \ e! I may y L think suppliers of gas have, 
Keepers, Save that trey elth by I . 
y failed to do what I think is a duty. 


stances or by } ; 
where are the managers, and bow is 





ply of the artic ! trade ir t 5 c 
lar district oe ‘ : t lo not t pon themselves this duty? My 
lar districts, PhopkKeepers havin ie Oe ; Iv t SAP 
ompetitior nd 1 +] } ido not say ib Simply to piease you 
competition, and by » ho 

ly ndividuall 1 , ve h to do under the present system, in 
Seives Indaly ually @il UO 1dvant fa ¢ 


; ty of cases, in preparing, planning, con- 
trade, com pt ‘led to make th I I mg, pl Bs 


repairing, and keeping in going order a 


studying and endeavori to m : 
extending over many square miles ; 
enlences, and even tl \ ms of t 2 
Does it not, therefore, | yme th : - g, and storing, under cit 
e . , nees of fi ient difficulty, besides the system- 
on the monopolists, by their libe: t ; é 
nd supervision of labor that often present 
und even by their forbaeran to ae 
| Ba ( s [ had hoped to be able to 
| their own interests are studied, t] . - 2 
é t n rs this day upon the relief 
sumers are kept steadily in vik : 
1 : they ud r or late obtain by the repeal, or 
that if the puolic are well and cheay ! ‘ ; . a P 
: a ; nable amendment, of the sulphur clauses which 
greater will be the consuption of ga \ 


yin many Acts, and to meet which occasion a 





that too often rul : 
PEE ESA RE ISS ting attention on the part of the managers, to 
pe ics VOICD ap} ir art rary t c ¢ ‘ 
| indu it to think ¢) lice of many more vital subiects, without 
nduce o think that such ru re 4 
recone t rofits of t] sponding advantage to the consumer. But 
crease the pronts he company, and w : 
lating fe th fees eems now more remote than I had antici- 
sideratio or 1086 Irom wi 


I wey that, wherever circumstan- 
rived. i , i 
++ j 1s € - : y 
- i e permitted, al i manager has gone beyonce 
On the other hand, I juite alive to t fact that : Rix: = 
; ered as his normal duties, and occa- 
the pubhe is a hard master to serve v . ° 
YW y taken upon himself to lecture or otherwise 
picious, and collectively, in the f 1 of - : 1 
; , t the public in the use of gas, great advantage 
ties, olten most unreasonable and ¢ | : I in the g gre ( ag 
: : nthe result, not only in satisfying the public 
not therefore the most desirable th : ' ] coe 
nterests are not neglected, and so allaying 
pursue such an open and liberal p mare thin 
; f dis itent, or nippirg in the bud an Incipi- 
pate the too easily engendered s ispi : PI 5 i 
: ; | n, but leading to an extended use or 
consumer, and conciliate the lo : "i _ s 
: reased nsur 
inclined to think that both parties too of N 5 
»W n my Opinion, companies ought to encourage 
to stand upon what they consider their r t} yu +s Ets a ee 
manager in this respec r AV! e e a { 
than concede, fearing that sucl s 8 pect, or avail themselves of 
; ther means of teaching the true economy of gs 
taken as an indication of weakness instead of ws . t: ‘ 1 J gas 
ug and heating. In almost a\\ \owns of any mag 





116 


Ainevican Gas 


> th 


<2 


ight Hournal. 





Sept. 17, 1877. 





nitnde there are mechanics 


o1 tions 
where an occasional lecture, a panied by practiray 
illustrations from the manager as to tl facility, 


utility, and economy of lighting and heating by gas 


could be demonstrated with great benefit to both con 
sumerand gas company. I t f stra 
tiop, manufacturers would b nly too glad to lend 
such apparatus as may 1 I ept at a gas works, f 


they lose no opportunity of advertisi: 
yw exhibiting a spirit of commercial enterpriss 
is Mr. Le 
Mr. Rutter, our late fiiend Mr. Jam 
low-members, Mr. A. H Wood, of 


may be said that our frien 


» the Son 


nd Mr 


th Shields Gas Co., 
Warner, to tak 


he instigation of our frie 


» cultivation of th 


step rard to ¢ public tast 
for gas cook ind heating, that redounds greatly to 
their « lit, and leaves them a worthy example to be 
followed. Youa I lonbt, well aware thut I allud 
to the exhibition o! gas cooking and heatir appara 

t South Shields, held in April last, where ndreds 
farticles, all varying in size, shape, and degrees of 
portability or adaptability to the uses for which they 
were designed, were tobe seen. Many who are here 


can bear testimony to the great success that attended 


it; but there are few who were there the whole tim« 
William Richards, have written much with the view | as I was, and can estimate the vast interest evinced 
of instructing thepnblic. All honor be to the e men, | by the p It is stated that, in tke five days that 
Isay, for they have done much good. But I think | the exhibition was open, not less than 30,900 peuple 
when such men as the late Mr. Sharp, Mr. Weod, | were attracted ; very many of whom expr l them 
Mr. McCrae, and Mr. West take upon themselves to selves hignly pleased with what they saw, and com 
lecture, they do infinitely more for their own | plimented the company upon the course they had 
particular districts than any amount of pam] t- taken—namely, that of instructing the public in tl 
writing could effect. People are more impressed with | advantages derivable from the use of gas. No amount 
a good lecture, accompanied wit ustratior ndj|of pamphlet writing or distribution would have the 
explanations as to why one system or one apparat ffect that Iam sure will follow Such an exhibition 
or one mode of lighting is superior to another for pa only result in an increesed consumpti 
ticular purposes, than they would be by giving them | Chere is another thing which tends 1 to t 
ascore of pamphlets, which are too frequently « restr on of gas used in private houses, and that is 
aside unread As an indication that this sort of treat- | th miserably bad manner in which the fittu ire 
ment of che public is appreciated, I may « tea few | often put up fhe prospective consumer, ! being 
words that fell from one of the andier who attended | invited by the gas company to seek ady t its office, 
alate lecture by Mr, West upon ‘1 ‘* Economic | goes to two or three gas-fitters, and probably enters 
Consumption of Gas, He said that ‘‘ he wished the] into an arrangement with the one whose price is th 
gas company would assume a more active responsi- | lowest, and very likely the least capable of advis 


bility for the apparatus wherewith their product 


was 
consumed. ‘The public should be accustomed to rely 
upon them for those suggestions and improvements 
in search of which they were now often made a prey 


by itinerant p:etenders. As a further indication, 


you will always find these lectures well 
the remarks that fall, and the 
after the the le« 
of subject that is, at 


pleasing. 


ittende nd 
questions that are pu 
ture, show 
the least, ve 


conclusion of 


interest in the 


elu 


lecturer has a great advantage over 


if which a 


the writers 


There is one point in th idation « 
pamphlets, and that is the explanation of 
The meter is in the eyes of many of the public 
thing worse than a conjuring-box, and is it not de 
rable that every means and every opportunity should 
be taken to dissipate the false impressions ab: 
most useful instrument, which has played so import- 
ant a part in promoting the consun:ption of gas i 


is it not to the interest of iS COL 


say, 
all they can to enlighten the public in respect of 


beautiful and equitable instrument, and thus remov 


the suspicions too frequently ente: ed towards it ? 
And how can this be done better than by a lecturer 
who, with the apparatus in his hand, can illustrate 


what he is saying in a far more suitable manner than 
any books can afford? ‘Teach the public, and 
their prejadi 
moved, their confidence inspired, and their « mp. 


they have learned better, 


tion will be the greater. 


lhere is another 


thing I think ur 
aged by the gas companies more than s yet been 
that is, the use of gas for cookin Much has been 
said and much written about t conve Dn ind 
economy of cooking by gas, but far as | can learr 
very little comparatively has lx done towards pro 
moting this object. Here and there, there is a com 
pany who has endeavored to push t 1 nd who 
Jets stoves on hire, but is by no meal! eral 
Our friends Mr. Goddard and Mr. M Obren 
have each accomplished as much as any one in this 
reapect. The company tuat the latter entleman 
represents I know lets stoves « hire It is said, I 
believe, that sucha letting involves sor trouble, 


and that companies who did so ye 


to supply them. This is questionable pol 





not our duty to cultivate a dispositi t s for 
every available purpose? And we sl certainly fa 
in part to do that, ess W in offer to the pul i 
means of making the trial w } 3] to t) 


selves 





In a short time, from exceedingly small pipes, 





at a wrong inclination, or sharp bends, there becomes 
i deficis ney at the burners, or danci g lights ensue 
Whose fault is this? The gas-fitter’s ? Ob, no, ne 

It's the badgas! The fault of the company! at least, 
so the consumer tells his 1 ehbor, and | has t 
authority of the gas fitter, who is not inclined to d 


the him Now tl) 


the 


mit that fault lies with 


gnorance on the part of con 
he 
dissatisfaction at every possible opportunity. 
ch, of this might be 
ies did the 


combustion. 


umer, ¢ Ses Gg! { 


discontent, and does not hesitate to ventilate hi 


much, very mu obviated if 





gas compa or had control 1 


the poi 


fitting, 
nt of I am told that companies 


ind ha 


point of combustion, 


avoid the fitting business very often, : ve shun 


ned seeking control up to 


for fi 


the 
ir of making themselves liable fer any accident 


caused by explosion or otherwis 





up fittings badly, and an accident occurs, he is seldon 
made amenable for it; but if a gas company did the 
tk, it is qui certain that an endeay ild be 
made to mal them responsible for any 1 ry aris 
Ing If, however, the was « mpal s had acted wisely 
I think they would, ere this, have quired, | 1 
ral parllamentary legislation, power to supply and 
erect fittings, and to let fittings on hire with some 
control up to the point of combustion, and with some 


sort of limited liability Ihev have exerted thei 
powel!r reasonably enou at times vhy notexert it 
in a directian so likely to result in the extension of 
their trade? The Wallasey Improvement Commis 
sioners, in their Act of 1568, obtained power to make 
bye laws for this sort of control, and th I ls { 
poration sought similar powers this year, but ti 
( rman of Committees of the House of Lords w | 
ot permit their remaining in the Bill, alleging tha} 
if such powers were requisite they shou 1 | btained 
through eneral Act nd although I w 3 8 ry to 
see that the Leeds people lost the acquisition of thes 
powers, 1 concur in the reason that ne itior 
upor 1a subject would more d I 

lam not f thos VlLo arer ady to 
every asion Phey mar all t s bet 
ter in Frat eatly as I wit ym beir it 
- tions; but I must say, and I say it regret 
yn ur ¢ { the are 1 hy tb rs t I 
copied wit ‘vantage from our Parisian and othe 

nt ta hbors J Paris Gas ( } ny! v 
] nd lo, n to induce t } to | 

! 5 rs of gas Connected tt D 

ra rttice here are show Ooms n r tines 


nd stoves of all descriptions, with attendants ready 


r as to what is mo 





lain and advise the 


nsunie 





priate for his requirements. Besides this, th 


pany offer to place a ‘raonduite m mnte, 


pipe, into every house, and allow the 


propri 


te frances (4£) if he will introduce fittings into 
t ipartments ch fitting to consist of thre 
| ners, and they reckon as a burner a junction pre 

] i to feed a heating apparatus ; and for every ad- 
a nal fitting of three burners the company will al 
low a premium of 30 francs (25s.). You are, no 


aware that the houses in Paris are mostly let 


in flats, and are built upon somewhat the same prin 


ple that some of our Scotch friends know so well 
H vain, if a lodger requires gas, and a servic« 
pipe has already been laid in, the lodger will receive 
1} mof 30 francs for each fitting of three bur 
I | ind some other premiums which the 
\ 1-be nsumer may obtain from the company, go 
far to payt cost of his fittings: and thus, on the 
xcore of expense, leaves him but little excuse for not 


ising the ch ipest and most convenient light-giving 


nt. In this countrv, so far as I can learn, no ap 


has been made to such liberal terms as these. 
said, in reply, that the Paris Gas Company 
irge a his h for 
ild cause 


itating frate rnity of this country to stand on end 


price their gas, and make such a 


prot as wo the ve ry hair of the cheap peng 


that the 
they 


Paris Gas Company charge a high 


price, and are not limited tu 10 per cent., but 


that is no reason why the liberal principles they dis 
play sh 1 not be followed, if not to the same ex 
tent 

And now with reg ird to coke. What is the reason 
that is not used more th in it 18 in priv ite 


that the chief 


form in which it is supplied from gas 


houses? Iam convinced reason is 


for convenience, 


It 


works is too large 


and re¢ quures to be 


broken before it is fit for use is a common com- 


plaint that servants will not use it if they can possibly 
avoid doing so, and I believe the cause is the labour 
and trouble of breaking it entails. But why do not 


the 


convenient form ? 


compunies break the coke, and supply it in a more 
It is said because the breaking in 


volves expense, and produces much breeze, which in 


} 


many places is unsaleable ; but if such an instrument 


as I he 


ld in my hand, and depicted on the diagram, 
coke 


used, the might be broken with a mini- 


were 
mum amount of labor, andthe breeze greatly reduc- 
ed You will observe it is somewhat like a hammer, 


the other has 


four prongs, like the four fangs of a double-tooth. 


end, and at 


a chisel edge at one 





ittached to a hazel or other elastic handle, 





» very excellent an implement that it has only 
The ¢ 


broken, may then be viddled through an apparatus, of 


lied to ensure adoption, ike, when 


iagram is exhibited It consists of a frame 


se d led by partitions, and within which a cyl- 
ind. | sieve, having three or more divisions, is made 
to revolve, al an angle more or less inclined to the 
hori y Each division of the sieve is ofa different 
mes! »that when the coke is introduced, and the 
cylindrical sieve made to revolve by turning a crank 


ed handle, the finer parts of the coke will fall into the 





first « partment below, the next in size will pass on 
to that part of the sieve with the next larger mesh 
na I into a <¢ yrrespol ding compartment, while the 
bigger pieces of coke will travel on still further, and 
ull through the largest mesh Into its appropriate re 
eptacl hus the coke may be separated into three 
r mor 3s to suit the wants of different classes of 
ustomers If such a plan were followed, I have no 
loubt mite more ready sale of coke would be af 
forded, and at a price that would prove more remun 
ive As aproot of thfs, 1 havea return froma 


the vicinity of Paris where the coke 
iin the manner I have described, and divided into 
coke as produced from the retort is 
1 price; tut— 


18 Screen 


) eubic inch in size, 
the Co charge 2s pet 
) chaldron extra. 
rN 7 Ditto 4s. 14d extra 
For N ) 1°585 to 2°362 2s 93 ns 
rN 


62 to 3°160 7, 441 


394 to 0°797 
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The gas company have also established a number of consumption. Give him, I w 





depots in different parts of the town, thus offering a but mo | 
great facility to the poorer as well as the wealtbier the capacity of a nu 
classes for obtaining what tbey want in either large or maker, and we shal y 
swwall quantities, and of asize tosuit their require- consumption will be g 
) ments. here is nothing new about this: both the aver ige 10 per cent 
system and the apparatus have been in use in Paris As a proof that this reasoni 
and other places on the Continent for many years, we not find that a lessee n afl 
|- and English engineers are acquainted with the facts, | a fair dividend, and still: 
but why they have not introduced the system here is’) bimself? Why is thi It is 
a mystery to me Where the breeze is an unsaleable | his profit depe pon, and ¥ 
t article, it might be converted into artiffcial fuel, by | in proportion to, his own exert 
passing it, together with a small quantity of tar, If the foregoing remarks hay 
through such a machine as Mr. George Anderson | your thoughts int 





brought to our notice years ago, and thus find a mar- | sufficiently investigated 


ket. Sucha system would yie)dan increased revenue | the objects for 











J i are 
. to the gas company, and show a disposition to give | much pleased, and cor ler my 
é the consumer all the advantages the presence of a gas | however, you think that 
) work could afford. Iam sorry to say, however, that! made in too censorions a t 
e the very Opposite p licy occasionally prevails, for| the side of the consumer rathe 
t very recently a case was brought under my notice plier, rest assured that I have d 
f in which the gas company, having a large stock of! conviction that 
) coke on hand, entered into an arrangement with a! to study the interest of t 
contractor to supply him at 6s. per chaldron, upon | [ am most anx 
y condition that it was disposed of out of the town, in | tion of gas, I 
a order to keep up the price in the town and amongst | creased prosperity of every 
4 iis own consumers to lls I am told that this is not | science of gas lightir 
a solitary case; but I should hope, for the honor of Mr. Warner (South S 
h gas companies, that it is, for such a policy cannot be paper had been put do 
it too highly de pre cate d. much suggest mat ‘ 
There has been very iittle written about the advan-| time was left f te d - 
% tages of coke for hous consumption. Our ever-active t it was! t 
friend, Mr. Warner, produced a little pamphlet some | y but also tivelx 
n years ago, containing extracts from different authors, | to gas consume!) His 0} 
8 and interspersed with some original matter upon this | , ati n. they shculd not m 
is subject ; but that is about the only thing I have seen having some instructive pul 
S done towards convincing the public that coke is really | quite sure it would be att 
e an excellent house fuel, and superior to coal for some | yesylts. 
1- purposes. Mr. SELie Yor! sid the 
ly 4 Here again the Paris Gas Company have shown | phe was connected were 
ir more enterprise for they undertake to supply any | studied the interests ofthe pu 
rt number of stoves especially adapted to the burnipg of | ghare of the gas-fitting busine 
8 coke and artificial fuel at cost price, and so allow the | enabled them to see that 
1 consumer to test the applicability and economy of properly. With the reg 
n these fuels at the least possible expense to nimself paper just read, he tl ht 
it Surely this is a matter worth considering by our own agreed. ‘Touching ty the use 
1, companies ed that in York for two or thre 
i- I now come to a part of my subject that more im- upon the depression of trade 
C- mediately concerns you as managers, and I feel some | of the season. they had had sv! 
P, delicacy in touching upon it lest I should be misin- | +jq of their stock. They had, } 
AS terpreted. I believe that gas managers, as a body. fully combated the difficulty by 
. are as honorable a set of men as one can find, zealous | ea} ing the attention of the pu 
a, in the performance of their duties, and jealous o! coke as fuel. and by havir 
ly their integrity. I believe that each one of you thinks | so as to be able to deliver t 
n he is doing his utmost to promote the interests of. | houses, 
rf and secure the best dividend he can for, his compa Mr: G. AND! wn (I | 
16 ny; but if a system of remunerating managers in | find himself in tl 
l. proportion to results were introduced, I think in a paper. ‘The first business of 
le very short time every manager woald find that he provide an ample snpy f 
10 eould surpass his former self, I believe that we often and then he had nothing to fe 
it sincerely think that we are doing our very best, when, | jis duty to be polite, but he w 
i8 if our direct interests were awakened by the certainty | sye yphantic. Let him do his 
k of reward for our increased exertions, we should make | more entitled to re spect tha 
efforts, of which we know not our own capability. | for his own part, he had alw 
n That such a system of remuneration may present dif-| he gained the confid sand 
h ficulties L am aware, but I am satisfied they are not) He would only ren in ref 
18 insurmountable It is impossible to lay down a seale | he looked uprn the 
d that would meet el. cases, but [ think it is quite pos- | as an admirable o1 Fora 
8 sible to frame a general rule that might serve asa) been in the habit of | 
basis for modifications to be adapted to particular In. | mers, but he had sine ley 
yf stances, and lam quite sure that if such a system  satisfacturily accomplishit 
10 were adopted, you would profit greatly by the change |g great deal of the prejudi 
not only pecuniarily but morally, for you would feel arose from ignorance. | 
more independent ; you would then demand as your | yants were not phil phers, tl 
Se right an increased reward which you now have often | time might make ther 4 
t to wait for until long after it is earned, and then re-| jnterest in the 
Is ceive itas a favor. Sucb asystem would, I believe, ed, h quit reed in the 
do more towards cheapening the price of gas and ditions they might witl } 
a maintaining full dividends than any scheme ever tried, | provements never thous 
and in proportion to the cheapress of gas, so ilso The Presipe ii 
, would be its increased consumption. more groynd for gt ing 
Upon the same principle, I could Bay let the mana- ed now that tl most } } 
ger participate in the profits arising fron) 4) vyeaaed ectny 
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\ ood at all. He had only 

I e! i after what had 

he tl ht id better at once leave 
to it 1 only been done under 


mstanees, and for the sake of 


fter all, he must admit it was quite 


< r was the thing One could 
but one could be always talk 

1 impressions were produced 
ild only get their ears 

t t] is manager understood 

id nothing to conceal, and 


i tl the interest of the gas com 





Mechanical Theory of Heat.* 


Engineer. 
-_ 
irk is one which has become 
proportion as it has been 
‘ation of the sciences of Mechan 
Like several other branches of sei 
mn interesting, and of wider 
vel f unsupported specula 
yved under the light of experi- 
tained fact It is true that much of 
re of heat, as far asits anal 
is dimly foreseen by some 
s the author of this work ob 
no value, and of little 
emain barren of positive re 
pter of this work is a brit f histori- 
pla before the reader the names 
york and claims of those to 
indebted for the development of 
this subject as we now understand 
reference to the celebrated 
in which Huygens, in 1690, 
trations of reflection and refrac 
henomona of wave propagation, 
the Newtonian hypothesis that 
matter, one which obstructed the 
1 for more than a century, the 
» the work of Young and Fresnel, 
ss on the claims of the latter. The 
pter, and the largest part ofit, is 
i by the result of the work of those 
loped the mechanical theory 
ford, Seguin, Meyor, Colding, and Joule 
tattention. A spirit of fair- 
s chapter, in which, while giv- 
Rumford, Mayer, and others, Joule, 
merit of having caused the true 
meet with general reception. Per 
is claimed for Huygens and 
wl lmitting the splendid achieve 
must be remembered that until 
ments upon the mechanical equival 
| | and indisputable proof by 
! nd discoveries remained 
lition of hypotheses, that they could 
| by some and rejected by other 
mie! rhe proof of actual measurt 
eaus- was necessary to remove 
ence of difference of opinion 
ds, and for this proof we are 
iiumford and Joule, The experi 
forgotten in this chapter, full 


letermination of the 
heat, the inverse of the 
1d which he determine d 


iments with 100 horse power en- 


these experiments it was proved that the 


Woolf engine was as much as from 
? seventh, or about double that ob 


calculations of Regnault, 





to believe the steam engine a more 


thar it really is ‘The appare nt differ3 





M snical Theory of Heat and its ap. 
Engine, &c. By KR. S. MeCulloch, C 
i S Washington and Lee Univer 


SIrana: LOLUOn 








ence between Reg lit S « ns 
ment s removed by Rankine, who exy 
S49 by showing that a certain quantity of w 


done by the steam which had given 


densation in the cylinder. For the | ‘ 
monstrating this Hirn had glass plates 
ttached to engines working with a pre 1 f 
per square inch, by which he was « st 
steam, which was transparent I 
clouded with liquid vesicles during ex] 

It should be here said that Mr. MeCu h 
is an advanced scientific t tise designed prit 
for the use of students, and without any pret 
being a popular treatise lo be able to app) 
the mass of information, the unbroken chain ir 
the many different parts of tl ibject f 
priately arranged links, and the deduction from 
the reader must possess at least an ¢ lementary k 
edge of the caleus and of analytical geometry. 
enable to make intelligent progress in the 
the mechanical theory and equivalence of heat 


of course, necessary that he should we int 


American Has 


the fundamental laws of mechanics, and for this pur 


pose the second and third chapters of the wor 


us deal with dynamics, it 


tion may be formed of the 


terms, ‘* work—energy—potential and kineti 
conversation and dissipation of energy—trar 
tion of energy, &c. Xc., particularly in the 


Little need be 


x 


applications, 


ters. As brief expositions of abstract dynam 


are lucid and careful, but in some instar 
too brief to be of any service to the stu le 
this is particularly noticeable with reference 
‘““work of heat” and ‘‘ work of expansion, 
are without sufficient explanation, and are dk 
in about one and a-half page. Chapter IV. is 
to a discussion of the general laws of heat 


leals with ‘‘airs 


dynamies, and Chapter Y. 
pors,” and presents able examintions of the 


ments and laws of Gay Luasa 


bility, expansion of vapors. In the three suec 


chapters, the most recent interpretations of th 


phenomona of heat are examined and applic 


the heads of ‘*‘ Internal Energy,” ‘* Therm 


respectively. Part IL. of the work deals with 
eations,” the first and second chapt I of this 
Nos. IX. and X° form a carefully-considered d 


most of the laws relating to steam and yvap« 


ing upon thermondynamic questions, ‘* St 
gines, their defects and improvements 

jects of XIth chapter, and Chapter XII. « 
miscellaneous applications. Want of s] 
our reference at any length to the forme: t 
chapt rs, or at all to the last Th 
pressions, however, which show tl 
sufficiently cnnsidered his eleventh chapte 
it of service to either engineer or student 


stance, under the head of ** Defective Fx 


Marriotte, an 


kine, of the influence of te mperature upon compr 


author says that ** incom expat 

principal lefects of the steam en; es ul 
table of Clausius shows that between t} tempe 
of 150 deg. and 50 deg. C, the expansion of 
steam is 25.7 or nearly » times it v 


For such dilation cylinders of enormous size 


quisite. 

The latter sentence is } ica 
which suggests that there would be 
what the author terms complete ex; 
dissapointing in such a work to find ! 
the principal d ficulty to such rar s of ex 


namely, that very reduction of temp: 


has mentioned, or the refrigeration d to e3 


a& question wh 


z 


propriety, 


al had been found in which to conduct su 
sion without positive loss A n WwW n co 
the use of supetbeated steam, the ith Lm 
with many other writers on the sul 

* the 4 é ch r or differenc 


which the duty of an engine depends cant 
fore, be much increased by makin; 


i Va- 
peri 
Ran 
KUOW!I 


‘ 
| 
rin 
t 
I 
“a 
ve 
ther 


-jtion (NH,)s CQ; and 
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because a pressure of ten atmospher wit e 4 the re he carbonic acid 

5} ling temperature of 180 deg. ¢ cannot | fron tion contait » salts, and gener 
be much exceeded without danger of explosi It | at f stic ammonia. 
w ld, no doubt, cecur to most engineers that if the If a solation of ammonic carbonate is heated above 
duty of an engine depe nded alone on a range of tem-| 60° C., the salt contained in the solution is decom 
perature in the cylinder, that the difficulty of making | posed The constituent elements, however, remain, 
suficiently strong boilers would soon be overcome. | for the most part, dissolved in the water, as the limit 
With a perfect ideal engine the chut would of saturation for ammonia, at the concentration as 
undoubtedly be a measure of its efficiency, but in| sumed, is not raached (according to Sims's tables 
considering the applications of thermodynamics t indthe capability of absorbing carbonic acid is in- 
practical engines, the reader might have expected | creased by the presence of the ammonia. 
teat some inquiry would have made into the econoni By iner ing the heat, the tension of the gases 

limit to this range of temperature and the condi- | CO, and NH4,, retained in the liqnid by physical at 

t s which determine that limit t may be said that | traction, is increased, and at last becomes so great 
this question is somewhat apart from the object of | that th s escape in bubbles, the carbonic acid 
this work; but as practical applications are consider | first, and afterwards the ammonia, the latter being 


d, it seems to us that this important practical ques- | more strongly held by the water 


mn should ve been discussed. Chis action may be easily demonstrated by the fol 


In this work Watt is of necessity very frequently | lowing experiment: Into a nearly saturated solution 


nonic carbonate a piece of the solid salt is in 





and full justice is done to the magnificent | of am 


invention and work, but wey the author | troduce violent evolution of gas immediately com 


should have designated him Sir James Watt is ig gas being chiefly carbonic acid - 


e escapl 


plained, This title was offered to Watt a few years | the remaining solution, must, therefore, contain less 


his death, 


but, although pleased with the kind- | carbonic acid in proportion to the ammonia than th 


ness, he declined to accept it, a decision which if } ) 8a 
had lived now, he would perhaps arrived at without ‘This proceeding also shows clearly the decompos 


even consulting his sons on the matter, as he then | ing power of water, for the solid salt evolves no cai 


lid. It is also somewhat curiaus in a work of this | bonic acid (or only a very small quantity with ammo 
kind, in which only ascertained fact is dealt with, to | mia) at same temperature at w.ich, in water, it 
find the author, both in his preface and in his conclu yields streams of CO, It also demonstrates the pre 





sion, writing about the docile acceptance of a faith idicial influence of too much we m the for 

and commenting on ‘* human perversity which seems | mation of acid salt, and explains why acid salt is only 

to incline some to prefer the Arctic scepticism of | formed in those parts of the works and the pipes 
negation to the genial warmth of Coristion faith,” in | where there is but little water. 

a marner which, in such a work, seems at least out lhe formation of free an.monia in a solution of am. 
f please. Van Nortrand’s monia carbonate is even more clearly exhibited, if the 


lution is heated to boiling for a few minutes. The 





. . ‘ iid, after this operation, contains besides undec« 
On the Purification of Coal Gas his operation, contains besides undecom 
‘arbonate, free ammonia To prove this, it 
BY DR. H. BUNTE. ¢ , 
must be supersaturated with an excess of chloride of 
anslated from the ** Journal! fur Gasbeleuc ing ' 7 : ” 
barium, ihe ammonic carbonate forms with it am- 
Concluded from page 24, No rs 
. ihe strong 


precipitat@ 
caused by free ammonia, as the other saltg 


monic chloride and carbonate of baryta. 


In the foreg ing rem arks special emphasis had been reaction of the liq lid over the Bae , 


1id on the ammonia liquor as produced in gas manu ‘an only be 





factu ot elne ¢ licable i re to the 1 1 , "1 > ‘ 

facture, not being applicable with advanta “He | dissolved in the liquid, NH,Cl, BaCl., do not react on 
complete purification ot the gas on account of ity | eaeh oth 

weakness—that is, its small csntent of ammenia Quite analogous to the above simple experiment is 

t is. therefor ACESS foru concent ted 1 : 

It is, ther re, necessary to form a - he ‘| the regeneration of the ammonia water, which con -ists 
meus, Cae a monia, from the raw liqa . th pri | y of asolution of ammonic carbonate, or 
purifying process. The production of this fluid does) way , vy be converted into it 
not require any special apparatus, but is carried o r t] ;, . ; 
: ogee iny Special apparatus, bu 4 On lhe salts of the gas liquor concerned in the purifi 

we } ra . > , _— ) — "a ao } 
everywhere, or may be carried on, whe the gas) cation a 1 regeneration are ammmonic carbonate and 
juor is properly treated for ammonia salts by the | pydrosulphuret of ammonia 
process of lle wr Sol = : 7 . 
pt of Mallet o1 Avay. l'o remove the sulphuretted hydrogen contained in 

[n AS W ks where th production fF ammonia the gas liquor, the concentrated ammonia water in 
s s 18 carried on a ntrodue n thea rif . 7 . 7 r4 
salts 18 Carried on, the introduction of the putilying | ten ied to be regenerated is passed over oxide of iron. 

ffars 7 iG Bas hh ni 
pro offers no difficulties. The strong ammonia | Ty effect this, arrat gements similar to those for lixi 


iined by distilling off a larger jUantity OF | viation as followed in soda works are suitable. ‘Yhe 


tl was i< ior ( ‘ondensing hea nor } { ey “ } 
the gas liquor, and condensing the vapor in other gas sulphur withdrawn (about 8 kilogrammes per cubic 
quor t t has attaine 1e required stre tl The } | ; 
a 101 itl ned the required stren I} meter of the gas liquor B) can be easily recovered 
cost of the fuel, ete., will be saved later on in work ‘ "> 1 1 ’ 1 
‘ , | by tals operation the suiphur contained in the 
ing up the spent liquor for ammonia salts. : 
: - : i gas iquor, which has hitherto been wasted, may be 
Continued wetting of the scrubbers with the sam ; 
; il zed 


ammonia water will also produce the required con 


} 5 - aie 2 The mmonia, hitherto combined with the 


centration. The liquor from the hydraulic and tl 5 
condenser must, of course, be kept separate trom the SH,, ist vered free and available for further use 
portion intended for purifying > pens 

When the ammonia water is brought to the required rhe gas liquor, censisting now chiefly of ammonic 


strength, it is freed from the greater portion of the carbonate, is heated. ‘The apparatus constructed by 


Hiils and Solvay would, with some slight modifica 





sulphuretted hydrogen and carbonic acid by the some 

what modified process known as Hills’s process, and tions, Ww pra e would soon indicate, be quite 
, uitable 1€ principles on which they are constructe 
then aguiu pumped over the scrubbers. When it has | ®7t#ble; the p1 iples on which they are constructed 


have proved them selves rational. 





recovered from the gas the vclumes of SH, and CO 
lin the regenerator, it is again submited to When the sulphuretted hydrogen is removed, the 
this latter process process becomes much simpler, and the regeneration 
Che portion of ammonia water employed can, | More ¢ I 


urify an unlimited quantity of acid and sulphuretted hydrogen 








is from sulpbure tte 1 hydrogen and <« sites nie acid, Were absorbed from the gas, the purifying liquid 
I'he process by which this is effected may justly be | © uld be used fora long time, especially as any loss 
called regeneratiot of ammonia d g regeneration, if the ammonia 
[he action of the ammonic salts, discussed earlier liquor be of the proper strength, is replaced automati 


on, especially that of the only two at present in ques cally from the ammonia-containing gas that enters 


NH,). 8, offer aready means | the scrubber. But besides the reactions considered, 








col 
tlo 
res 
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thers take place, by which a portion of the ammonia | coal is too weak t 
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ppiea it iV } to rain in time 1s eporm- 
is lost for purification. rificatior t jua ty of the work done is excellent, 
One of these reactions is occasioned by the presence lo purify tl ‘ : i f the stone being left sharp 
’ 2 irif y 
3 of sulphide of carbon in the gas, with ammonia or sul be as strong as? sil n t Several of machines, spt cially suit 
stror as } 
phide of ammonium This body converts a portion | methods already kn r anite, are be ide by Messrs. Ransome 
of the ammonia into snlphocyanide of ammonium» Hil ‘ , Aberdes 
‘ ; l ill’s process is based it 
giving off sulphuretted hydrogen* ae 
. ’ if the solution to be reé erated 1 
cs NH, ‘ "S SNH, centrated, will render the pplicahlon Gas. 
- SNH, ; 
ces; of purification } ible 7 
we SNH, ae The} : 
CS SNH, CSN) NH, 2SH, ‘5 Phe 1 en str uM t ry newspaper to discuss 
. T! iol id ‘ : : viet only be profitabl) el ijafter cde t ipal arrange ments fot 
1e@ Sulpbocyanide of ammonia thus ormed i8 lost } rot ‘ . ‘ 
oe A ‘ 8 sulphuretted hyd: 1 elim , of the people, and in 
Sam 4 . i fies aa s ns " 
or any further purification of the gs : eannot be : ; 
for any Le I cation o e@ gas, as 1t cannot be by oxide of iron { tof ty articles have several times 
regenerated. Still, these and similar decompositions F ' + at 
5 : : ) he gas | i ted t} ‘ hed in tl I respecting the manage 
can obly be regarded as minor react*ons, which do not \ . 1 
. , the condenser in making the D f tl street lights, in which what was done 
affect the utility of the method in any wav. ; ; : ‘ 
rs * Ree: s separate from that destined for pur D f 1 fault with, and improve 
rhe cost of this process can only be approximately f Gas-l es been suggested. We hear now 
estimated withont practical experiments. The dimen 
3 tl criticisms ars understood as ap 
sions of the apparatus and gasholders employed, and , ' 7 , 
; Stone-Dressing Machinery { ens Gas Company, which furnisheg 
the expenditure of motive power per 1000 cubic me : 
; ; loul 1 ‘cal t l are taken as an indication that there 1s 
ters oO yas. may be calculated by a practical man, ac ex , 
, 5 ; . f elt : 4 I the quality of the gas furnished, 
cording to the circumstances of each case, from the An Important pr il lval 5 P 
- : i ht In part this understanding is 
figures given above. As in the above process, the dressing and surfaci rough : : ‘ 
' : : ; M ; Compary did make some imperfect 
regeneration of the ammonia liquor takes the place of | made by Messrs sruntor roth B s \ 
egen C ; rt eee q . takes the plac \ 8 » tavebil which might have ‘been 
the cost of fresh purifying material, a comparison of | Tbe want of a good ive ‘ : ; 
i : 0 f its employees have at times 
the cost of these two items will lead to a tolerably | chine bas always been by the | . , 
. : do ir duty, but when attention 
accurate conclusion. paring stone for the market. That w 
, these ilts they have, we believe, 
2 matic f “@ Jour een supplied b essrs srunton s - 
According to the communications of Hanrez (./ é pplied by i Bru ; | : As to the gas iteslf we have 
for Gasbeleuchtuna, 1877 { n the use of Sol | 15 In operation at Mes All Ranson ( . , 
. dcsteseshas aban he » Pp. on the use ¢ ! . id f | it, and if a contrary 
= . > “In ¢ _ oO 1 dry at atte S Ral me | : abs 
vay's boiler for preparing the gas liquor, the expet iry at Battersea, M Ransome | en produced by any ove of our for- 
diture of fuel for one cubic meter is 36 kilogrammes | facturers of the m It is . te 
) 1 rect it by a brief state 
of coal. As the regeneration does not require the paste been made trom time to Un The Citizens Gas Company 
complete removal of the ammonia aud distilling over | Gressi mi but t } - see 
5 1 in this city something over 
j e " ] } vatir e!| proved complet f re Ow ’ : 
a portion of the liquid, but only the heating of th P e¢ vn} 1 t was started there were predic- 
. » revenerate out { » above est tharacter of the iteri be : an : 
liquor to be regenerated to about 90°, the above esti- | characte f the material ' rt t it would be a failure. It makes 
ate may be considered : le employed have al im! 
mate may be considered ample. ploy ‘ t own as the hydrocarbon pro 
000 cubic ters ore subic met stone. t is the cture of the t . ‘ 
As, for 1 cubic meters of gas, one cubic mete oO 7 ru : : nto its chemical elements, by 
7 iat f » str } 3¢— be regen- | acting which constitutes the pecu 
of anmonia liquor of the strength A must be Q ang i 1 } | : ind then carburetting the bydro 
. § xnendi 4 26 7 , f coal | Indicated. n this lies th I f tl , ; 
erated, an expenditure of 36 kilogrammes of coa é us li ake illuminating gas. It was said by 
shot yrocure purifying material for 1000 cubic 2| which it dresses th ardest gr ‘ I d 
should procure purifying material for 1 cubic me ares ho claimed to be experts that this methed was 
ers of gas. ut as ave er working resul wearing grits, s 
ter g But as I have no other working r its ia As val that the gas formed by it would be 
before me I cannot speak as to the correctness of I'he machine consists of a bed-plat 
' ( that it would not be permanent or 
these figures. carrying the dressip aratu i , : 
peal: xsi ; tifa tet shanties 5 1 ut would not be good for anything in 
Che whole method, as above described, and in part | dressed is fixed to a travelling table : 7 
: : Y a | t t Every one of these predic- 
explained, is intended to introduce one single wet | chanically moved | val and f nd . mas ' 
. : , : : rin’ t bh | ved error 1s Of the relative economy 
purification instead of the present separate wet puri- | Set of revolving cutt Lhese lat re ;, ; 
. rf ] ine 3 compare 1 with the old process we 
ic : s scrubber. : “y i » oxide of | circular discs of st pi from th ] 
fication in the scrubber, and dry one in the oxi¢e of siete - pro) I except what we have been told, but as 
urifiers. The imp nce of this ste the do- | of a chu Lu t 1 I ‘ 
iron purific rs Che importa ee ( 11S S op 1e dé i k i y yualit f gas, we are competent to pronounce 
ing away with a great part of the dry purification has a rotary m i of WD, aD , 
oe Bien: P d —— ner ; os ; nt W Jar consumers and have used 
becomes obvious when it is remembered that the dry | revolves with th 
‘ ” ; he : at . - ? th 16 D ince ntroduction here and the old 
purifiers are the most critical of the whole apparatus, The cutter . pidly over t el +, prey And we state unhesitatingly 
- I I y A i we Ste 6 3t é 
and by means of the wet purification a continuity is stune and cle het h surt _ : 
: ’ s produced by hydro-barbon process, as 
ine uite y0ssible with iron oxide. rapidity, the we 1 tear of the ré ' 
attained quite im} Sible 1 XIE \} A . L Citizens Gas Co., is not merely equal to 
» advisal , , re » drv it ‘at puri- | markably s | , nervy cal f ; a 
If the advisability of conve rting dry into wet puri bly | Phe 1 ry can ily ior to the gas produced by the old 
icati is itte » immediate practical result | Aberdeen grant t e of . : : 
fication is admitted, the nimediate practi 1 resul i Its poin of superiority moreover are just 
wi san extension of the scrubber system, and tbe | supert l per m an ¢ , 
vill be an extension of the secrubb ptt aa toe pare I , ‘ wl was predicted that it would be infe 
Trsesslio 3 dry process by wash r with } stole wus dres t f ty f - 
supersession of the dry 5 rocess by washing with the | ston: lt more uniform in brilliancy. and shows no 
yest possible ammonia water. Ordinary limest« 5 e } t} t 
strongest pos : bo , wists gt tae I ration in extreme cold wheatber, as the 
Astothe other apparatus used, the principal r rate, being ned ) f 
As tothe other apparatus use: : a a, atte, vaysdid. Moreover, itappears to be richer in 
irement is to separate tar as completely as pos- he chuck or cuti revolve 
quirement is t pé the ts S p } pos- | The ick « i vol ‘nat material, and a small quantity is requir- 
> f 10 gas before paxsing the latter through | revolutions r min | the cutt ’ , 
sible from the gas before passing atte lroug evoluiio per i UE i pr the same light, the meter showing a 
scrubber or wi t is i orm weiting and | revolution er minute eac t ; é ’ 
the scrubber, for without this a uniform wetting and | revolutions | min ( ‘ é I ae consumption, and consequently a reduction 
lizati f the ia water ec: be | easily erco ‘ e ] lest tar ; $ 
1 LE ym of the am nia wa cannot be} easily oy omes tl ari t re tar , 
thorough utilization ‘ mon er Cé t b ily overcon ar I a tian : interest whatever tn the com 
fected. Apparatus lately vised for distributing | offer. 
effected API auratus late J devised fo lis ‘ 3) Pan p D in tl process, but we make these 
y ynia water and thoroughly wetting the scrub Although the m @ niy inte 
the ammon a ‘ ghly omg ‘ I gh u ; 1 matter of justice to all concerned, — 
bers will assist in carrying out practically the wet | flag-stones for paving, it readily 7 , 0 
= i 4 aww. 
process, we have stated, and Frei Bu 
The general conclusions enunciated above with re- | been dressed by it As ‘ | I 
spect to the purification of coal gas generally, and the | Brunton’s machine will effect uu Gold in Ontario.—A t fide discovery of gold 
removal of ca.bonic acid in particular, are based on | deen granite was late wh, three | made Gravenburst, in the Muskoka dis 
special researches carried out at the gas works at Mu-| had been dressed by Ihe fourth t, Ont but whether it can be profitably work- 
nich. and on the experience of others as made known | dressed to show the r surfa he 1 had I is ul certainty. One of the old set- 
in print. work upon at starting. The | W r feet three | t sink 1 well observed a glittering substance 
Iam quite conscious that these researches are by | inches high, and ten inches at tl D quartz pebble which was thrown out, which on 
no means complete, and in many points requir» to be| ing to seven inches at tne top. Th vas 41 ition proved to |! ld, and aftera search was 
confirmed by further experiments, which I hope be-| dressed over twice in nine minutes fifty s t tuted a number of nuggets of small size were 
fore long to be able to undertake. Meanwhile the | the third five times in twenty-six m hirty s¢ i. Thev 1 in a bed of sand and gravel some 
results as_ertained may be summed up in the follow- | onds. ‘The reason the third side h 7 y fe bel the surface, and further search is 
ing conclusions : ings was because it pre l avy face ing made to ascertain if this vein is widespread 
1,) The gas liquor obtained in the distillation of It will be seen that 1 total time for t ly loca Ihe proprietor of the land refused 
three sides was about 48} minute [t is stated that V i offers for purchasing his property til} 
* To this reaction the greater quantity of SH2 contained , p : , 
behind the scrubber than before it may partly be ascribed. one side would constitute a fair day’s work for | Some thing more definite is known.—Jlronmonger. 
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Utilization of Sewage 
=e 

On Friday, the 29th ult., Mr. Alfred Fryer, Not 
tingham, addressed the members of the Derby Town 
Conncil, acting as the Sanitary Authority, and gave 
an ‘‘ account of certain processes for utilizing night 
soil and other town refuse, under which these acen- 
nulations are said to be practically reduced in bulk by 
burning, but the residuum is rendered most valuable 
as a manure.” He commenced by remarking that he 
was not present to speak upon a vague scheme, but 
to explain a system of utilizing sewage which was ma 
tured and adopted to a large extent at Manchester 
and Birmingham, where apparatus at great cost was 
being erected, and he had that week signed a contract 


with the Corporation of Leeds. He referred to the 
importance of disposing of the refuse of towr n an 
economical manner, andat the same time without 
imperilling the health of the inhabitants « u 

any infringeinent upon their sense of decency It 
might be convenient, in considering the question so 


far as it affected most inland towns, to subdivide the 
refuse into three classes—refuse that cculd not be re- 
moved by water transit; refuse that must be removed 
by water trausit; and refuse that may be removed | y 


water transit. He proceeded by saying The groups 


of substances which cannot be removed by water 
transit are obviously solids, and these may be classed 
into mineral and vegetable matter The former con 
sists mainly of cinders and ashes from use fires, 
and, together with these, broken eart vare and 


glass, oyster shells, and some portion of metal. Where 
the old-fashioned ash-pits or middens exist, the 

stances are frequently soaked with water, and are of 
fensive by the the admixture of faecal matter hough 
these substances contain a portion of combustibl 

matter, they are blended with so much incombustibl 
material, they are 80 choked with dust, and saturated 


with water, that instead of being capable of ready 


nitien they would quench any ordinary fire upon which 
they might be placed his material is very difficult 
ot disposal It possesses n value as mat e, whe 


piled in heaps it often becomes offensive, and as the 
dust bin is usually the receptacl f solid refuse, it 
contains the dust and rubbish swept from the rooms 
of scarlet fever and small pox patients, and not unfre 


auently portions of lothin which at 1 t) rerms 





of dise { 1s to cor lroppings t These are readily 
to the } sot ] 3 } nd I charcoa thus produ i, toget 
irch the refuse to glean such pe tre tres. N that from the more exclusively vegetable matt 
er that zymoti« F { W , 1 1 to, is most valuable as a deodorant 
rent cause in th ] ver } rts { th towns yher it H I iluded to the great value of the chare 
can be « effect y } lla leodorizer, he said: When stre 
was carr SK woollen clothi: $ pings are ground up with a certain portion of 
to your own mountain Derbyshire martyr village of " 1 rbonized, they produce a charcoal of activ: 
Eyam, 211 years ago. The Health Committee of Man ! nd so little friable in its nature as to make 
chester have for some time demonstrated that ashe xcellent filter bed. This form of filler is used by 
and clinkers, when ground with hydrate of lime, muke | V8?! dyers at the present time, and tke proces 
a most excellent and tenacious mortar. They wer ) I") carbonization of street-swee pings 1s th 
however. unable to deal with the refuse I have ad-| sual t of patents held by the Universal Sewage Con 
verted t I} y d not | nl and i 
iny of the material tainted with fcecal matter were Ihe carbonizer, like the destructor, is composed of 
ed. the matter became offensive eri f ec each of which deals with 50 ewts. of 
lo deal with this difficulty t} patent destructor I per day You have now been so good as to 
was devised The object ain 1 t w furnace s (ra r vith me the first of our three divisions—viz.. 
irrangved that when once ignited. the radiant heat { tment of dry refuse, and we have converted it 
renerated should not be permitted to escape, but | into mortar and charcoal. We will now briefly con 
ld be reflected upon the material enter ler t substauces that must be removed by water 
fy the combustion and raise the ten perature as 1 
is possible. This having been effected, the heated rhey consist of the involuntary supply. 
produets of combustion should be passed over a fur Of t voluntary supply from dwelling 
ther supply of material, which could tl be depriv 3 
of its water, rnd raised in temperature ready for a Of the voluntary supply fr m other places 
ive combustion when its turn came to reach the fm 1’) NY ntary supply copsists of tl rain water 
nace proper Such, then, is th lestructor The | that ls its way into to the rivers, of natural springs 
iterial treated is frequently indistingnishable fro1 na |e from the water supply. 
wet mud. Cartloads of bricks saturated with wate rhese are all natural feeders of rivers; the forme 
or urine, bottles, glass, etc., are shot into these fur | tw uld exist if the town were absent, and the lat 
naces, and they are made red hot All water is evap-| ter is no source of contamination. So far, then, as 
orated, all organic matter is decomposed, all combus- | thes concerned, there is little that even the fas. 
tible matter is consumed, and the mineral matter is | tidious may c¢ mplain of. 
alone left ‘*‘ purified as by fire.” No smell is produced The voluntary supply from domestie sources con 
by the burning. Two-thirds of the mass disappear, | sists of water used for washing and culinary purposes 


and the residue of ash and clinker, fused glass and| A yurity from these sources consists mainiy of 


earthenware offering sharp angular fractures, furnish- | g p and fat, and very little of nitrogenous matters, i 
es, when ground with lime, a mortar for which ther is evident that, were the contents of the sewers con 
is abundant demand. There is no fear of being under- | fined to those substances, a very moderate treatment, 
sold, for as one of the raw materials is worth less! either by precipitation or infiltration, would suffice to 





than nothing, other makers nct possessing sin water fitted to enter streams. 








vantages may be working to a loss, while the makers (bat which enters the rivers from mannufactories 
of vitrified mortar will be reaping a profit. nsists largely of dye-stained water, from which, as 
The destructor requires but little attentior It is| we I e seen, the color may easily be dis« harged. 
almost self-feeding, the material slips down the sl p. From many works the water from the condensers of 
ing bottom of the furnace. and the clinkers are easily | steal ngines is simply raised in temperature. 
withdrawn at the furnace mouths. The destrnet 5; sesides these there are some fluids which, when 
furnaces are series of cells rl cort h « ! i, are unfit for discharge into streams. Thus 
tor ironwork is about £80, to whicl he cost of brick- | 1 appears that the liquids that must ot necé ssity tind 
work must be added, The royalty is less than the | their way into rivers do little to pollute them, and 
st of placing the refuse ina cart, on eeline it | may rendered pure by a moderate treatment. 
across a road The heat generated bv t lestructor VW ive only now to consider the third class of 
furnishes power for g¢ inding the mortar and for other | this ref viz., the substances that may be water- 
purposes to be described hereafter. | } ell deals | borne, but which also may be excluded from sewers. 
with 140 ewts. per day By this mode of treatment I re manifestly the contents of water-closets, 
the solid mineral refuse is absolute ly t rid of, with nad the lralnings of public urinals, ceé sspools, and 
out ir ury to cor temporaries or to posterity. No ibles [These substances are all highly offensive. 
linger is to be apprehended from the spread of dis- | They a the vehicles for the spread of cholera and 
aases, no accumulations remain, and that which wa nte! r typhoid fever. ‘They are the substances 
an incumbrance becomes a marketable commodity vi generate poisonous river gases. ‘They are those 
It remains to be added that at Manchester th. differ W h pollute streams, and until the organic matter 
ence between cost and sale price leaves the corpor be decomposed they are dangerous to health. Even 
vy on trade of mortat y omposition has been effected, and the 
Having disposed of the mineral solid refuse, let me | Ditrogen has associated itself with oxygen, so that it 
ill vour attention to the vegetable s | refuse is found in the form of nitrates and nitrites, the mind 
Chis consists of garbage, part of which | i t the introduction of human refuse, even 
the ashes and part is tound in the pails It iz lecomposed, into potable water. 
cludes the sweeping of the markets, also straw, shay Whilst sewers charged with these offensive and 
ings, rags, sacks, and an endless assortment of n 7 lat S matters are unfitted to be discharged into 
rticles To destroy absolutely the things would Trivers, they are at least as objectionable tu the inhab- 
be wastefu is they constitute the 1 material out of IHants of 
which is made one of the most valual substar Sewers so charged are contrivances for the elimina 
for a Sanitary Committee I allude to charcoal A tion of sewer guises, and these readily find their way 
portion of the cinders before referred f 1 nt houses *through imperfectly trapped 
the destructor, presents the needful f ' that drains his, however, is not the whole source of 
is ul 1 is a form of apparatus tl without @ f poison will find its way into dwellings 
uch labor, and without producit ny offensive | throu us soils 
lor, convert the garbage intocharcoa!l. Condemned Phe of Prince Albert at Windsor, and the 
food, stale fruit and veget able s, are readily dispose ws irming attac} f enteric fever which the Prince of 
: : “ Wales mtrac t Ncarboroug show that those in 
f by th carbonizer Sweepings of par 1 streets the most exalted stations are not safe from the janger 
Ct t } \ etable matter Y ¥ 2% ) j f e P 























In gy 


nt, 


us 
nd 
nd 














[The modern system of dealing with sewers would 
be amusing, were it not so serious a subject. In or- 
ler to conceal the sewage and esi ape the offensive ef 
Huvia, we convey it away in costly underground closed 
sewers and as by these means we have not hindered 
the production of sewer gases, which will force their 
way Into dwellings if not suffered to escape elsewhere, 
ventilators are attached here and there to ensure the 
lischarge of the poison into the open air. 

Let it be noted that when soluble organic matter is 
once mingled with much water it cannot be extracted 
by any method of precijitation, and even when ap 
plied on irrigation farms only a portion remains. 
Nor should it be forgotten that the substances which 
are innocent in sewers are valueless ont of them, 
whereas the very substances which are so objection 
ible in sewers and rivers possess a considerable value 
when isolated and concentrated. 

Unless, then, there should seem to be some great dif 
ficulty, practical or financial,it would seem to be a self 
evident proposition that ‘‘ the best or simplest method 
to make sewers innocous is keep them innocuous.’ 
rhis leads us to the pail system. Even where this 
method is adopte d without the improvements which 
experience has suggested, it presents a natural, sensi- 
ble, simple, and effective mode of removing the offen 
ive material. The improvements referred to ar 

That the pails should be thoroughly cleansed and 
purified before being re placed. 2. That each closet 
shall be supplied with a tittle charcoal. 3. That the 
pails sould be changed fre quently {. That the pails 
shall be carried away in a closed van of wrought iron 
that should be absoluteiy steam-tight, or rather odor 
tight. The importance of this will be appreciated by 
those who have stood in the wake of one of the ordin 
ary vans. The pails may be closed with rubber-pack- 
ed lids, which are supposed to be tight ; but so long 
as here and there a pail leaks there is a trickling of 
offensive matter along the street, and a waft of sicken 
ing odor that marks the track of the van. Yet it is 
as easy, with proper appliances, to restrain the odor 
within the van as the scent within a vinaigrette, or 
the ammonia in a bottle of smelling salts. Such a 


van, possessing also minor advantages, which I will 


not trouble you with, we have devised. 

We see, then, how the closets can be preserved 
sweet, and how the material can be transported 
to the depot without a trace of nuisance. Let me 
here introduce a paradox. ‘The dirtier the process, 
the greater the cleanliness needed, Not only should 
vans and harness be kept clean, but the men employ- 
ed shou'd be clean in their persons and dress also, 
Each man might wear a glazed hat, and have daily 
supplied hira a clean convas jacket, and a dark, but 
clean apron to protect his trousers. Having taken 
the fecal matter to the depot, the mode of disposal 
of it must now be considered. Human urine is well 
known to be the most valuable manure existing, but 
this valuable materia) is diluted with 50 times its 
weight of water. The removal of this water is the 
object sought, and the difficulties are so great as to 
have been considered by Mr. Rawlinson and others 
insuperable. 

The odor from highly-heated urire 1s most offen- 
sive. Heat decomposes urea and drives off ammonia, 
and this valuable alkali is volatile at very low tem 
peratures. 

Yet the problem has been solved. No offensive odor 
whatever, and not even the faintest odor of focal 
matter or urine escape during the operation. Nota 


particle of :monia is lost. The apparatus is : ot an 








untried one, but has been largely used during the last 


ten years in the concentration of cane juice. The 


process requires no ché micals and no skilled attend 
ance. The concentration 1s effected ia the concer 

By this means nearly all the water is removed, and 
the already existitg ammonia is fixed by the sulpbur 
ous acid in the gases from tbe destructors. As the 
process is simple, and the heat is furnished, as it were, 


} 


gratis, it is not wonderful that the concentration is 





effected economically. This concentrated matter is 
named water charcoal, and forms a really valuable 
mannre.— London Journal of Gag [dghting 
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~ ue f Hamilton, Obio, at their meeting on 
( yyS-4 lant If] 1 plans and specifications to 
, | for furnishing that City with gas, 
. 4 ] | na } vale nsumption The con 
UI . states { mmence June 1 » 8 and to be fora 
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Gas In Bra E of £25,000, bondsmen to be residents 
lighted t state of Ol In ease the contractor erects 
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Gas at Cxrrrrox, Onto.—The 

Clifton, Oh‘o it their meeting on the 
is vote, passed an ordin 
tion of gas. It is said that the 
mains will be pushed with vigor 
the next Sixty days. Lhe 


to the Cincinnati Gaslig ht 


( ( pany the exclusive right to lay mains 

x ten years, ‘and thereafter so long 

vy si il} upply gas to the citizens 

nati until said villiage shall be annexed 

ce)! , part of Cincinnati,” and also contains 


emergencies of annexation to Cin 


f the is works by that 


] ED ( ComMPANyY The annual meet- 
lders of the Providence Gas Com- 
at the office of the Company, in Mar- 
Sy ( ‘ yesterday afternoon, at 1 o'clock p. m. 
> | nnual rej t of the directors to the stock 


lered to be placed on file. 





followi named geutlemen were duly elected 

of t rporation for the ensuing year, 

It t rraman Beckwith, William Godderd, William 
Company ' Vhittaker, Amos C. Barstow, Charles E. Paine, A. B. 
' snail Royal CG. Taft, Edward Pearce, Jr., and Jesse 


ting of the directors, after the annual meet 





: st ders, the organization was complet 
¥ 1 bv the election of officers, as follows: President 
( Barstow, | President—Wm. Goddard 
A. B. Slater. 
Great Britain. 
N ‘ » Purcwase A Gas Works.—The Liv 
Council of 3 r] own Council recently discussed a pro 
Ul to negotiate with the gas company for the pur 
tl works for the Municipality, but th 
sanction a preliminary interview. 
( ’ iment against the proposed acquisition is the 
that gas will be superseded by the electric 
ral extent 
ain ie . 
later Supply Stems, 
WATE! It is asserted that Boston loses 
u ter supply from bad plumbing 
~ oF Water Works.—Dixon, I[ll., 1s con 
: iesticn of erecting water works, 
Requvest.—A generous ice company at New 
I n, Cont s begging that city to place suitable 
ions streets and let the company 
f f 1, free of charge 
It ' ( : A WaTeR WORKS There is very 
pposition to the water works scheme proposed 
W L} O 
W 
. f A P Cor ACT The Boston water board on 
August, awarded the contract for building 
N f the Sudburv river water works to J. E. 
Nas} Fuller & Nash of Worcester 
was &G39.04 There were twenty-two bid 
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ders in all, and Michael Kiernan & C were the low 


est bidders, but withdrew. 

BREAK-DOWN OF A Pumpinc EnGine.—Providence, 
R. I., seems to be in a fix over the break-down of its 
big pumping engine, through its being placed over a 
bed of quicksand. The building still continues to set- 
tle, and it is understood that the makers of the engine 
decline to repair and guarantee it, and one paper calls 
the $250,000 building and engine ‘* practical wrecks.” 

Tue LarGest Water Taker 1n Boston.—The Bos 
ton and Albany Railroad consumed last year over 
36,000,000 gallons. 


took 


31,700,000, the Continental Sugar 


The Boston Gas-Light Company 


over 34,000,000, the Standard Sugar Refinery 


Refinery nearly 
26,000,000, the Norway lron Works 22,600,000, and 
the Old Colony and Newport Railroad 22,200,000 
Among the hotels the Revere House took 11,600,000» 
00,080, and the 


the Parker House 1,: rremont House 


9. 100,000, 
THE Boston Water Works 


RECEIPTS OF The to- 


tal receipts of the Boston Water Works for the year 
ending Ay ril 30th, 1877, were $1,096,802, of which 
The total « 


penditures were $1,024,461, of which $202,902 


$1,029,000 was from sales of water. x 


Wac 
as 
for current expenses, and $747,624 was for interest 


and premium on the water debt. The excess of re. 


ceipts over expenditures was $72,340. The totay | 
amount charged to construction during the year was 


$2,129,779. It will be seen from this that even with 


$12,000,000 the Boston Water Works 
are made to yield an income sufficient to pay the in- 


a water debt of 


terest on the debt, their operaiing expenses, and affcrd 
a surplus of $72,000 a year for the reduction of the | 
debt. | 





Loss of Lives and Money in the Wars of the 
Last Twenty-Five Years, | 7 


———P 


852-77. | 

The following statement appears in a contemporary, | 
ana is, perhaps, as near the truth as it is possible to | 
come in so large a subject : 

The following tables are care fully compiled from the 
official statistics of the various nations concerned, and 
include, in addition to the troops slain, a portion of 
the deaths occasioned by the ravages of was amongst | 
the civil population.— 
Killed in Battle, or Died | 
of Wounds and Disease. 


I.) Lives Lost, 1852-77.- 


Persons. 








CIA TE iintis cccacaveseic Ji siemoad 750,000 
italian War (1859) .........00+ receee 45,000 
War of Schleswig-Holstein..... +o 3,000 
American Civil War—The North, | 
280,000; The South, 520.000 800,000 
War between Prussia, Austria, and 
RUGEG IR TSGG..ccccccscocccscccessseccesss 45,000 
Expeditions to Mexico, Cochin 
China, Morocco, Paraguay, &c.... 65,000 
Franco-German War 1870 and 1871 
France 155,000 ; Germany, 60,000 215,000 
Turkish Massacres of Christians in 
Bulgaria, Armenia, &c., 1876-77. 95.000 
ME bdcekisiapesvads 1,948,000 
II.) Cost, 2852-77 
Crimean War...........6.eeseceeeee £340,000, 000 
Italian War of 1859..... 60,000,000 


American Civil War—The North 
£940,000,000 ; The South, 
£650 OOO 000, . 2... ..6665 rere 

Schleswig-Holstein War... 

Austrian and Prussian War, 1866 

Expe ditions to Mexico, Morocco, 
Paraguay, Xc., (say only 

Franco-Prussian War, 


.400, 000,000 
eevee 4». OOOOOO 


66.000.000 


$0,000,000 


500,000, OOO 


Total £2, 413,000,000 


The loss of life is equal to about half the popula- 


tion of the whole metropolitan area; and we may 
vaguely imagine what would be the effect upon pro- 
duction and consumption of absolutely depopulating 
the whole of the West and North districts of London. 
‘The 
equal to about eight or ten years revenue of all the 


Governments of Europe and North America. Buta 


loss of £2,413,000,000 sterling of capital, is 


| sult in freeing coal companies from this inter 





public revenue is applied in the payment of services, 
and the promotion of public works which are toa 
large extent useful. The £2,415,000,000 of money de- 
stroyed in war have been absolutely annihilated. 
Further, the fortresses, ships, artillery, &c., destroy- 
ed by war, have to be re place d by capit il take n, over 
a series of years from productive purposes. The 
same remark applies to the pensions and rewards 








vrante d to maimed and disabled soldiers and sailors. 
—Hrehange. 
Prices of Gas Coals. 
an 

Prices of gas coals remain without material change 
Westmoreland BODO 4 ’ " 

, Sat: ; t Baltimore 
Penn...... ro t UO) 
Despard. ‘ 5.35 
Marion = ane 5.35 
Murphy Run . 5.B5 
Newburgh Orrel » 5. 
Ches. and Ohio RR.) a 

Caking Coal... ) eacel 
Block House evews | ” I ; Gold f. o. b 
Glace Bay................ 4.25 1 G0 + Mir 
International....... « 4.35 1.60) teecuin 
Clover Hill...... £. (0 
Cannelton Cannel...... 10 00 
| Peytona ......:00+ . 10,00 

Since yartial resump 


our last issue there has been a I 
] 


tion of shipments from the Westmoreland and Penn 


region, sufficient to meet the necessities of some of 
the gas; companies who had allewed their stock to run 
low. There appears to exist no ground now for any 


anxiety relative to supplies from the Pennsylvania 


mines for the rest of the season. ‘There is, however, 


an under-current of dissatisfaction among the miners 
generally, which will require the exercise of the clear- 
est judgment to remove. ‘The frequency of strikes in 
our domestic mining districts has tended to unsettle 
the ot and the 
better be for al] } 


confidence in fulfilment contracts, 
restored, che it will 


The the 


Corporations with the coal companies in the details of | 


sooner this is 


parties interested. interference of Railroad 


marketing coal, has been the cause of much of the 


present depression in the mining ns. 


ré gic 


Owners of coal properties find themselves hampered 


jn their operations by the supervision of railroad 


freight agents over all the details of price at wbich 


coal is sold, markets to which it is sent, and other 


matters which have heretofore been considered a 


solely at the discretion of the coal operator. 
justment of the present difficulties which dos 


S not re- 


ference 


| with their private affairs, and compel railroad compa- 


nies to transport coal for all producers at equivalent 


freight rates, will fail in producing any permanent 


| relief from the present unsatisfactory state of this im- 
portant trade. 
But little is doing in English gas coal we te one 


arrival of Newcastle, contracted for early in Spring 
at about &4 gold, 

Shipments of Provincial coal show a large incr 
last year. The 
the cost of these coals 


New England. 


ane 
over prices above quoted repres_nt 


delivered at New York and 





Gas Stocks. 


Quotations by W. B. Scott & Co., Bankers, 


24 Pine Street, New Yonrx Ciry. { 
SEPTEMBER 17, 1877. 
2” All communications wiil receive particular attention 
j ———- ~ 
gas. Uo. sof NN ) Cit 
Capit Par. B Isked 
Central, Westchester 466,000 50 90 95 
BEGUEOMR. «ic cccvenass $1,850,000 D0 95 97 
Manhattan...... ‘ 4,000,000 5D 2 LO 
Metropolitan. 2.500.000 100 128 132 
“+ Ss rip =1,. 000,000 : Loo 103 
= Bonds.. 500,000 1000 2 Of 
Mutual......... . 5,000,000 100 95 97 
Bonds, gold. 900,000 1000 1é 
; Municipal... 1,000,000 100 0 S50 

















| ee ee, ee ee 4.000.000 100 125 123 
oTtO OOO ) 100 
Brooklyn ...... 2,000,000 45 150 160 
Citizens...... 1,200,000 »() — iD 
’ Scrip 220,000 1000 5 v74 
Peonles... - * 000,009 10 10 45 
: Bond $ 325,000 95 
sa Scrip 300,000 din io SO 
Metropolitan 1,000,000 100 65 70 
Nassau eve seats 1,000,000 a SU SD 
os Ctfs... T00,000° 1000 NG O88 
Williamsburgh ........ 1,000,000 50 115 120 
. Serip 100 103 
nion Co E N. | = «0 — ou 
Out Town Gas Companies. 
Bath, Mains rs 70,000 100 
Buffalo Mutual, N. Y 750,000 100) 65 70 
as Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100° 154 134 
Ctfs., gold 1,000,000 LOG 110 
Bayonne, N. J........ 100 90 
Brockport, Te a 25,000 100 ~- 80 
Citizens, Newark..... 918,000 50 100 105 
= “ Bae 124,000 7 
Cincinnati G & C Co 1900) 
Derby of Conn 160,000 100 60 80 
East Boston, Mass.. 25 132 
Fort Wayne, Ind..... 100 ss 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 184 186 
He mpste ot oe 25,000 100 
Jersey City... 386,000 20 155 160 
Jamaica, L. I... 25.000 100 
Jacksonville, Ill...... 120,000 50 & 
Lewistown Maine {00,000 100 1) 85 
Lima, Obi’o............ 60,000 100 Z ih 
Bonds 30,000 1) 
Laclede, St Louis Mo. 100 100 lid 
Long Branch. 1,200,000 20 10) 50 
Peoples, Jersey City ~» &£20 125 
Peoples of Albany... 650,000 100 20 
" Bonds 350,000 1000 Fe 
Pe opl of Baltimore 25 76 
= Bonds.... LOG --- 
Perth Amboy ... 25 5 
Rochester, N. Y...... 100 0) 60 
Richmond Co., 8. I. 300,000 -_ 95 
Woonsocket, R. L.... 150,000 100 100 ee 
RESTAE, IN, Bevsvcsscens 400,000 1) 148 150 
Hamilton, Ontario... 150,000 40 1174 
San Francisco Gas- ; 
Co., S. Frisco Cal. 111 112 
St. Louis, Missouri... 600,000 50 73 Ti 
Stillwater, Minn... 50,000 50 26 
Saugerties, N. Y¥ 15.000 100 95 100 
Troy, Citizens.. 600.000 100 60 
Toledo, Obio....... 95 N74 
a . 
Advertisers Index. 
GAS ENGINEERS, 
Page. 
Willlam Farmer, New York City é 128 
James H. Walker and Son, Milwaukee, Wis 128 
E. 8. ¢ hels, Montreal, Canada J 18 
George W. Dresser, New York City.. 128 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 
He ig & Floyd, New York Citv. 129 
r. F. Rowland, Greenpoint, L. I 126 
J. W. Starr & Son, Camden, N. J 129 
Deily & Fowler, Philadelphia, Pa. . 129 
Kerr Murray, Fort Wayne, Ind 129 
George Stacey & Co., Cincinnati, Ohio. 129 
Brown & Owen, Philadelphia, Fa.. 129 
Mackenzie & Sayre Man’f’g Co. cant 128 
GAS AND WATER PIPES. 
McNeals & Archer, Burlinzton, N. J. 24 
Gloucester Iron Works, Philadalphia, Pa 124 
Campbell, Brick & Co., New York City 124 
James Marshall & Co,, Pittsburgh, Pa. 124 
R. D. Wood & Co,, Philadelphia, Pa... 24 
S. Decatur Smith, Philadelphia, Pa 124 
H. R. Smith & Co., ¢ oiumbus, Ohio. . 124 
William Smith, Pittsburgh, Pa. 12 
B. S. Benson, Baltimore, Md 124 
Warren Foundry and Machine Co...... none 129 
PIPE CUTTING MACHINES, 
A.C. Wood, Syracuse, N. Y. 127 
RETORTS AND FIRE BRICK, 
Geo. C. Hicks & Co.. Sas eebciie 110 
Evans & Howard, St. Louis, Mo 127 
J. H. Gautier & Co., Jersey City, N. J 26 
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COMPLETE IN ONE VOLUME OF 364 I 





JUST PUBLISHED. 


-AGES, DEMY 4ro, CONTAINING 29 PLATES AND NUMEROUS ENGRAVINGS. PRICE $1 


A PRACTICAL TREATISE ON THE 


MANUFACTURE AND DISTRIBUTION OF COAL GAS. 


5S & F. 











GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
Buildings, Churches, 
Factories, 
etc., etc, 








Send for 
CIRCULAR 


WALWORTH MANUF, CO. 
No. 69 Kilby Street, 


BOSTON, MASS. 














PAE MACNN 


‘238 pr lady oT: 





B. Kreischer & Son, New York City 
Adam Weber, New York City. 
Gardner Brothers, Pittsburgh Pa 
Brooklyn Retort and Fire Brick Works 
GAS METERS. 
Harris, Griffin & Co., Philadelphia, Pa. 
American Meter Co., Philadelphia, Pa 
W. W. Goodwin & Co., Philadelphia, Pa..... 
Harris, Ilelme & McTihenny, Philndelphia, Pa 
VALVES. 
Charman Valve Mannfacturing Co., Boston, Mass.. 
Ludlow Valve Manufactaring Co., Troy, N. Y..... 
EXHAUSTERS. 
P. H. & F. M. Roots, Connersville, Ind... . 
Smith & Sayre Manufacturing Co., New York City 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa. ie aa eae 
Proviucial Gas Coals, Perkins & Job, N. Y. & Boston 
Waverly Coal & Coke “ sé “ 
Cannelton Coal Co., te. “4 se “ 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.. 
Newbargh Orrel Ceal Co., Baltimore, Md. 
Despard Coal Co,, Baltimore, Md. 
Tyrceonnell Coal Co., Baltimore, Md 
Fort Pitt Gas Coals ‘ 
Peytona Coal Co., New York City.......... 
COKE SHOVELS. 
Butler’s Patent, New York City 
New York Shovel Co., New York City 
BULRNERKS. 
C, H. Meyer & Co., Philadelphia, Pa......... 
C. Gefrorer, Phil ule Ivhia, Pa 
PROCESSES, 
Gwynne Harris, New York City. 
Wren, Brooklyn, N. ¥ 
Lowe, Philadelphia, Pa 
GAS FAAXTURES,. 
The Perfect Gas Heater. wis ee 
Mitchell, Vance & Co., New York «‘ity... 
REY DPRAULIC ELEVATORS. 
Lane & Bodley, Cincinnati, Ohio 
CEMENT. 
S. L. Merchant & Co., New York City 
SCRUBBERS, 
St. John & Rockwell, New York City. 
CARBON IN RETORTS, 
G. W. Edge, Jersey City, N. J 
FOR SALE. 
Bench Castings, Brooklyn Gas Co. o%-60 
Experimental Holder, New York Gas Co, 
ROoOKS, 
E. & F. N, Spon 
Fodell’s Book-Keeping 
Kidd’s Guides,........ 
GAS MACHINES. 
Walworth Manufacturing Co., Boston, Mass 
Springfield Gas Machine Co,, New York City 





N. 
{531-3m Ss" DESCRIPTIVE CATALOGI 


BY WILLIAM RICHARDS, C. 
SPOON, 446 BROOME STREET, NEW YORK, 
ES OF OUR PUBLICATIONS SENI v] BY MAIL ON APPLICATION. 


KT ¢ 2A5$ ni OV rE: 
j ) : t ws i ag ae 5 t 
ane : 
y Lsold by 


Pek RETORT GAS STOVE CO. 





Providence, RE. 


IMPROVED METHOD OF REMOVING 
CARBONACEOUS INGRUSLTATRIONS 


FROM 
By GEORGE W DG! * of Jersey Crry Gas Licur CoMPany 
Havit t the United States and England, this method is 
ubmitted toGas Managers with t f { that it will accomplish the desired result at the smallest 
p sible ex} 1 n¢ I 
Among many others the pro the following Works 
Manhattan Gas-] t Co.. New ¥ Charleston Gas-Light Co., Charleston. 
Brooklyn Gas-Light ¢ Bi St. Louis Gas-Light Co., St. Louis 
Boston Gas Light Co., Bostor vy Orleans Gas-Light Co., New Orleans, La. 
For particulars ddress sat 6 -lylam 


THE PERFECT GAS HEATER BENCH CASTINGS FOR SALE. 


heat \LL THE IRON WORK BELONGING TO 
! r t com 32 BENCHES OF “* FIVES,’ 

: ng of abont the following viz. : 
Saves 331-2 per 





; 225 Feet of Hydraulic Main, 20 in. diameter. 
cent. over any other 
Stove 160 Dip, Bridge, and Stand Pipes, 4, 5, 





Ha I and 6 inch. 
I} (Id (| (0 160 Mouth Pieces, D’s, 12’ x 20’. 
I ndie Lids, Cotter Bars, etc., ete. 
0 Il ING. Door Frames and Doors, 
above may be seen at any time, and will be sold either 
. iJtogether or in lots, at very reasonable prices, upon applica- 
er’s Office of the BROOKLYN GAS WORKS, 


Ng lis ' probes isuamn:, Seeekien 1 ¢ 422—6t 
Wis 


OS Begs Pedirngpeegsnes KIDD’S 
ced the win Cas Consumers’ Cuide 


ables every Gas Cousumer to ascertain at a glance, with- 
iny prey s knowledge ot the Gas Meter, the quantity 





JUST THE THING FOR 


Dining, Sitting or Bath Rooms, i money value of the Gas consumed. Ajso the best method 
} Parlors, Offices, Studies, and tainfus from Gas the largest amount of its light. 
: W to the advantage of Gas Con.panies to supply 
Conservatories Consumers with one of these Guides, as a means of pre- 
Send for Circular nting comp!2ints arie‘tg from their want of knowiedge in 
THE RETORT GAS STOVE CoO., regara to the regi ation of their meters. For sete by 
| 189 Eddy Street, Providence, H. * A. M. CALLENVEH @ wvu., 


rise Street, New Ycr7, Roop is, 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 








IRON ON 


WATER 


CAST, 


DAVID S. BROWN, Pt dent. 
BENIAMIN CHEW, Tre asurer, 


rerio 


AND GAS. 


JAMES P, MICHELLON, Secretary 
WILLIAM SEXTON, Supe 


ESTER IRON W 


‘ COE CITY N. J 


rintenade 


gone 





oS) 


rsh BBL! a | 


ea he a» Anaage | 
== oe 


Ss S5T = SS 


Castlron Gas & Water SEE males, Fre eva rm Holders QC 


Otlice No. G North Seventh Street, 


—_ 


Philadelphia. 


ESTABLISHED 1856. 
WARREN FOUNDRY w MACHINE CoO,, 


PHILLIPSBURGH, N, J. 
OFFICE, 153 BROADWAY, 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H, R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF AND WORKS—CARROLL, PIKE, 


GAST IRON GAS & WATER HE Saesenon P 


PITTSBURGH, PA 

. < r % 
BRANCH CASTINGS, LAMP POSTS, Bie. wn. SMITH, 
(Pipe fre mm thre inch and upwards cast vertically in 12 feet 


Manufacturer of all kinds of GAS and WATER 
\ BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
engtns 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. SES WOES, 
We offer special inducements to parties wi 
Se Our Works connect direct with elere railroada center tically. 
ing in this city, giving us unequalled facilities for sh pping N. B.- 


all CASTINGS USED AT GAS AND 
a . ‘yw 102 TAN 
DAILY CAPACITY 125 TONS. nase. My Pipe is Smo 
to all points, at the lowest rates of freight, 405- ly 


OFFICE 


-Pipe from 3 inch and upwards, cast | 


Be” SEND FOR CIRCULAR AND PRICE LIST. aa 


SMALLMAN 


PIPE 


hing to pur- | 
th, regular in weights, and cast ver- 





R. DD. WOOD & Co., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
| Lamp Posts, Valves, Etc. 


| Mathew’s Pat. Anti-Freezing Hydrants, 


400 Cizestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 
ne ) 


4 








Shp 


Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


ipes frora 8-Incn and upwards Cast in 12 ft. lengths, 
t@” sond for Circular and Price List 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 


Ropert CAMPBELL. 





Rivey A. Beck 
W. ‘WV. Campsetu. 


B. 8, BENSON. 


MANUFACTURER OF 








AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 1249 feet lengths 


Office & tactory 52 East Monumept Nt., 
BALTIMORE, MD. 


| 
| 
| 
Cast Iron Pipes and Fittings, 
| 
| 
| 


S. DECATUR SMITH, 





Ee 
CAST IRON GAS WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
nee 
Several Thousand 2, 3, 4,6 and 8 Inch 


Cast Iron Gas dua Water Pipes on 
hand, for immediate delivery. 


2-ft. lengths. | 


| t# FITTINGS FOR GAS AND WATER MAINS. _gg 





Works, ISth, (9th, 20th and Railroad Street. 











Los, 





'* 
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NEW YORK AND CLEVELAND oak tab 


GAS COAL COM’Y gps f _ 
Of Pittsburgh, Pa. PENN GAS COAL COMPANY 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. | COAL, CAREFULLY SCREENED, 


V1) 4 Li ) K¢) 


i ‘ 


This Company is prepared to furnish any amount of their 


justly celebrated, and acknowledged superior GAS COAL, to q - 
Se ee ee ce 7% Say _ FF ) as | @. bos E: 
able terms, | 


General Oflice—384 Penn Avenue, 
PITTSBURGH, PA. Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and YPenn Station, 
Branch Oflice—C, & P. RR. Coal Pier m the Pennsylvania Railroad, and on the Youghiogheny River 
CLEVELAND, OHIO. A : 
OFFICES 
WILLIAM A. McINTOSII, President. ; ; 
A. CARNEGIE, Vice-President. No. 11 Merchants Exchange, Phila. 90 Wall Street, New York. 


W. P. DE ARMIT, Treasurer. , . ~~ 
™ > . > 
THOMAS AXWORTHY, Agent PLACES OF SHIPMENT. 
» 


251-1y at Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side), 


Greenwich Wharves, Delaware River. 
PEYTONA CANNEL COAL, | 366-ly is Pier No. 1 (Lower Side), South Ambey, N. de 
FROM WEST VIRGINIA. : 
Reng cie secs pees Sawin shone Rigeosgin CANNELTON COAL COMPANY 
dies, Purities 4,510 feet to the bushel of lime, 


S E, LOW, Secretary, OF WEST VIRGINIA. 


Otlice, 58S Broadway. 





Offer for sale the following ¢ f ( yat CANNELTON, Kanawha County West Vir 
THE NEWBURGH sinia delivered at RICHMOND, \ 
CANNEL DTON CANNEL, 
Orrel Coai Company, | 7 | 


.cknowledged to be the most valuable | . t] country, a gross ton yielding 10,000 
' Jewburg, Preston County, W. Va ag sree Toh, Se a ou chr no } : : . 

Mines at Newb ae wig ba le ibic feet of GAS of 64°54 CANDLE POWER; COKE 3 hels, of good quality. 

Company's Office, No, 52S. Gay Street, Baltimore, Md, 


C. OLIVER O'DONNELL, Pres't. CHAS. MACKALL, Sec’y, | C 1A ™ | Epa | JV« » > * rf ‘ aA Tea I ™ rf x C 1¢ » ~” J re 


ENRI 


Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 


ing, 111 Broadway. VAXNIMUM YIELD, 5.06 cubic feet of ¢ per } lof Coal—A yield of 4°78 cubic feet [yer Ib. 
This Company offer their very superior Gas Coal at lowest | —gave 16 14-100 Candle-Powe: 
‘ ’ . . me ; } * 

market prices, COKE, of very fine analit 1453 luced fr ne ton of coal 

ee ee ee J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
good illuminating power, and of remarkable purity; one Se fa 4 uth Street,N 
bushel of lime purifying 6,792 cubic feet, with a large amount is PERKINS & JOB, : _ - a“ “3 : - X. 5 

of coke of good quality. SALES AGENTS ite Street, boston. 


Ithas beep for many years very extensively used by various (H. W. BENEDICT & SON, New Haven. 
Gas Companies in the United States, and we beg to refer t 
the Manhattan, Metropolitan, and New York Gas Light Com- 


panies of New York; the Brooklyu and Citizen's Gas Light V I 
Companies of Brooklyn, Nj Y {; the Baltimore Gas Light Com- PRO INCIA I j GAS COA S 
pany of Baltimore, Md., and the Providence Gas Light Com- | = ws 
pany, Providence, R, I. 

Best dry coals shipped from Locust Point, wharves, and | Ihe undersigned are } ’ { execute orders for the 
prompt attention given to orders for chartering of vessels, 

224-ly n | - r 

| BLOCH HOUSE, 
THE DESPARD COAL COMPANY | IN'TERNATIONAL, GLACE BAY, 


OFFER THEIR SUPERIOR 


VEST ae Orem ICATL.EDONTA, and LINGAN COALS. 


lo Gas Light Companies throughout the country. 


Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. : ee, ee 

BANGS & HORTON, No. 31 Duane street, Boston, ak a ; 

Mines in Harrison County, West Virginia, | a rea a] 

Wharves Locust Point, "| ”  \'paitimore, | PERKINS & JOB, 

Compaty’s Office, 15 German St., § 

Among the consumers of Despard Coal, we name: Man- | 91 STarTr STREI B N 7 Souru Street, New Yorr 

} 
| 


hattan tas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light | 
Company, Maine 


Mihetitionmie mane, | THE WAVERLY COAL AND COKE CO. 
TYRCONNELL GAS COAL, Offer for Sale the 


MINED IN TAYLOR COUNTY, WEST VA. | 
Company’s Office, 52 S. Gay St., Baltimore. Ts >». /'* 4 ~ +: yr 
CHARLES MACKALL, Secretary. y ( yl ( I | | 1 )( y | | 4 N 7 COA 
CHARLES W. «AYS, Agent, Room 7,111 B’way,N.Y. | sel _ 
SHIPPING PoINT—Ba)timore, Md. | = —* = . 
magi | DOUBLE SCREENED, 


This coul yields 10,000 cubic feet of Gas with an iliuminat- 





ng‘power of over 16 candles. Forty bushels of very superic; | from their Colliery at Smith’s Mills, on the ‘ You River, thirty-seven and a half miles aontherly 
Coke, with little Ash and scarcely any clinker id-iy of Pittsburgh. This Coal has ‘he preference in Pit “oh over ell other {OUGRIOGHENY (OAL for 


3 > GAS PURPOSES 
FORT PITT CAS COAL The facilities of the WAVERLa COMPANY 
OFFICE, 337 LIBERTY STREET, Youghi wheny. 
is Company is prepared to supply any amount of their 
Celebrated Gas Coal 
all points reached by rail throughout the; West. | PERKINS & JOB, Agents, 


THE FORT PITT COAL COMPANY, | 27 South Street, New York; , 
134-1y PITYSBURKGH, PA. 91 State Street, Boston, 


ire 1 irpasse¢ d by those of any other Company on the 


Full particulars can be had by addr 
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‘NEALS & ARCHER, 


BURLINGTON. N. J, 





PIPES 


AND GAS. 


IRON 


WATER 


CAST 
FOR 


DAVID S. BROWN, Pre “nt. 
BEN IAMIN CHEW, Tre asurer, 


JAMES P. MICHELLON, Secretary 
WILLIAM SEXTON, Superintende 


‘ESTER IRON W 


‘ OLOUcESTER CITY N. 1 


0088 ee <a 





Pn 


Castlron iG Pi, Stop Vals, Fin wera , Gas oles uC | 





Otlice No. G North Seventh Street, Philadelphia. | 
ESTABLISHED 1856. | 


WARREN FOUNDRY ww MACHINE CO, | 


PHILLIPSBURGH, N, J. 
OFFICE, 1553 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF OFFICE AND WORKS cane pone ‘PIKE, 


CAST TRON GAS & WATER HE, Teswemom, © 


PITTSBURG HM, P 
BRANCH mpsnigianetioste. — a Ete. 





SMALLMAN 


Ww MM. ss MI ‘aah Hi. 


Manufacturer of all kinds of GAS and WATER PIPE 
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| S. DECATUR SMITH, 


— ae 
CAST IRON GAS S WATER PIPE, 








R. D. WOOD & CoO)., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 


FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Cicestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





4 


Works, ISth, 19th, 20th and Railroad Street. 


Otfice, No. 25 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-fncn and upward cast in 12 ft, lengtus, 
t@” send for Circular and Price List 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 
Rospert CAMPBELL. 
Ritey A. Beck 
W. WV. CampsBetu. 


B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings, 


AND 


Cas and Water Mains. 


| All sizes from 3 to 30 inch cast vertically in 124 feet lengths 


Office & tactory 52 East Monumeprt Nt,, 
BALTIMORE, MD. 






ae 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 
Several Thousand 2, 3, 4,6 and 8 Inch 


Cast Iron Gas ove Water Pipes on 
hand, for immediate delivery. 


ee eee ee re ee BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 

HEAVY AND LIGHT CASTINGS OF ALL KINDS... oa.r specs SSE Cetin: tel 

hae ch e offer special inducements to partie rishing to pur- | 
DAILY APACITY 125 TONS. hase, My Pipe is Smooth, regular in weights, and cast ver- 

s@™ Our Works connect direct with l tically 

ing in this city, giving us unequalled facilities for shipping N i. Pipe from 3 inch and upwards, cast -- 12-ft. lengths, 
to all points, at the lowest rates of freight, 4U5-ly 6” SEND FOR CIRCULAR AND PRICE LIST. aa | 


s@” FITTINGS FOR GAS AND WATER MAINS. gags 
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NEW YORK AND CLEVELAND nie conan 


CAS COAL COM’Y we 
Of Pittsburgh, Pa. PENN GAS COAL COMPANY 


MINERS AND SHIPPERS OF ed 


YOUGHIOGHENY GAS COAL. COAL, CAREFULLY SCREENED, 


No 
a 





LIND \ ) PON 
This Company is prepared to furnish any amount of thetr 
9 justly celebrated, and acknowledged superior GAS COAL, to . reex . 
able terms, ‘at 
‘ General Oflice—384 Penn Avenue, 
PITTSBURGH, PA. heir Property is located in the el Basin, near Irwin's and Penn Station, 
| , ' ; 
Branch Office—C. & P. RR. Coal Pier | m the Pennsylvania Railroad, and on the gheny River 
CLEVELAND, OHIO. —= +" ae 
ee OFFICES 
WILLIAM A. McINTOSH, President. : 
A. CARNEGIE, Vice-President, No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
W. P. DE ARMIT, Treasurer. ; ; 
" = oe . J as 
THOMAS AXWORTHY, Agent | PLACES OF SHIPMENT. 
a51-1y at Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side), 


PEYTONA CANNEL COAL, | iliceatani cic charg capeenidesipesp River. 


| 366-1ly Lower Side), South Ambot, N. 
FROM WEST VIRGINIA. 
whaaiiath situate sree!  CANNELTON COAL COMPANY 
feet (standard yield) the illuminating power is over 43 can- . 
lies, Purities 4,510 feet to the bushel of lime, 


S E, LOW, Secretary, OF WEST VIRGINIA. 


Ottice, 58 Broadway. 





Offer for sale the follow ( f t ( yat CANNELTON, Kanawha County West Vir 


THE NEWBURGH lwinia delivered at RI HMOND \ 
!ANNELTON CANNEL, 
Orrel Coal Company, : 3 : 


= |} acknowledged to be the most va ble ENRICHER ed in tk country, a gross ton yielding 10,000 
Mines at Newburg, Preston County, W. Va. : ’ 


< ibic feet of GAS of 64°54 CANDLE POWER OKE 32 | 8, of ¢ quality 
Company's Office, No, 52S. Gay Street, Baltimore, Md. : 


: C. OLIVE O'DONNELL, Pres't, CHAS MACKALL, Sec'y. | CANNELTON CAKING COAL. 


Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 


ing, 111 Broadway. MAXIMUM YIELD, 5.06 « ic feet of ¢ per } lof Coal—A yield of 4°78 eubic feet [y er Il 
This Company offer their very superior Gas Coal at lowest | —gave 16 14-100 Candle-Power 
market prices, j COKE, of very fine au ty 1453 | t ’ lueed fron ne ton of coal . 


It yields 10,996 cubic feet as » ton of 2,240 Ibs, ies icamecaiin te . , oe. 
sa ~ ibic feet of eres ne oy oe 8. of J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 

good illuminating power, and of remarkable purity; one >i RD > @ th Street N } 
bushel of lime purifying 6,792 cubic feet, with a large amount é ™, PERKINS & JOB, ith § treet N | 

of coke of good quality. | SALES AGENTS - ie, . state tree , Boston. 

Ithas beep for many years very extensively used by various | (H. W. BENEDICT & SON, New Haven. 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- | 


panies of New York; the Brooklyu and Citizen’s Gas Light 

Companies of Brooklyn, Nj Y {; the Baltimore Gas Light Com- PRO V INCIA j GAS COA I iS 
pany of Baltimore, Md., and the Providence Gas Light Com- | - ” 
pany, Providence, R, I. 


Best dry coals shipped from Locust Point, wharves, and | The undersigned are p 
prompt attention given to orders for chartering of vessels, ; 


tai-ly 0 BLOCH HOUSE, 
Me OEPAND CoML COMPANY | EN IORNATIONAL, GLACE BAY, 


DESPARD SOAI | \ x f I ‘ r 1 < 
. me X ; ICATLRDONTA, and LINGAN COALS*.. 

To Gas Light Companies throughout the country, 

Agents, PARMELEE BROTHERS, No, 32 Pine street, N. Y. 
BANGS & HORTON, No, 31 Duane street, Boston, 
Mines in Harrison County, West Virginia, 

W harvesa Locust Point, 


rders for the 


t 


| 
| 
| 
| 
| 


l 1 ‘ t any Port in the United States. 
in 
» Baltimore. 


Company's Office, 15 German St., f ¥ E R K I N S & J O B ’ 


| 

} 

| 
Among the consumers of Despard Coal, we name: Man- | 91 STATE STREI Boston i Souru Street, New Yorsr 
hattan tias Light Company, New York; Metropolitan Gas | 
Light Company, New York ; Jersey City Gas Light Company, | 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine | 

*.” Keference to them iz requested, 204-. | 





THE WAVERLY COAL AND COKE CO. 


| 
TYRGONNELL GAS COAL., | Ofer for Sale the 
MINED IN TAYLOR COUNTY, WEST VA. | 
Company’s Office, 52 8S. Gay St., Baltimore. rT Ss > « " 5 + a —~ 
“imsweaineeen "| YOUGHIOGHENY COAL 
CHARLES W. HAYS, Agent, Room 7,111 Bway, N.Y. | . , aes 
SHIPPING PoINT—Baltimore, Md. . 
ae DOUBLE SCREENED, 
This coul yields 10,000 cubic feet of Gas with an illuminat- | 
ing‘power of over 16 candles, Forty bushels of very superio; | from their Colliery at Smith’s Mills, on the ' Youghiogh River, thirty-seven and a half miles apntherly 
Coke, ath Gills Ash and sengcely any clinker “4-19 | of Pittsburgh. This Coal has he preference in Pitt b over all other {QUGHIOGHENY (MAL for 
GAS PURPOSEs. 


FORT PITT CAS COAL The facilities of the WAVERL2 GCYMPANY are unsurpassed by those of any other Company on the 
OFFICE, 337 LIBERTY STREET, Youghiogheny, 
r'his Company is prepared to supply any amount of their 
Celebrated Gas Coal 
all points reached by rail throughout the, West. PERKINS & JOB, Agents, 


THE FORT PITT COAL COMPANY, 27 South Street, New York; , 
134-ly PITYSBUKGH, PA, | 91 State Street, Boston, 


Full particulars can be had by addr 
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IMPROVED GAS EXHAUSTER, 4 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 6 Cortlandt st. NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 































. ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1, It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o'sier 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 





LUDLOW MANHATTAN J. H. CAUTIER & CO., 
Valve Manf’g Co., FIRE BRICK & ENAMELLED CLAY CORNER {OF 
OFFICE AND WORKS RETORT WORKS. GREENE AND ESSEX STREETS, 
94 to 954 River Street and 67 to 83 Vail Ave ADAM WEBER, JERSEY CITY, N. J. 
TROY, NEW YORK. ee MANUFACTURERS OF 


BRASS AND IRON SLIDE VALVES. Office and Works, 15th Street, Avenue ¢ 
(Double and Single Gate % inch to 36 inch—outside and sc oboengges tie: Clay Gas Retorts, 


inside screws, Indicator ete.) for Gas, Water and Steam— FIRE BRICK AND TILES, G H Til 
HYDRAULIC MAIN DIP REGULATORS. Of all shapes and sizes. as ouse 1 es, 


FIRE MORTAR, CLAY AND SAND. 


FIRE en oe ee of every description made to order at mat Fire Bricks, Etc. Etc. 
GARDNER BROTHERS, Ground Clay, Fire Brick ane 


MANUFACTURERS OF Fire Sand in Barrels, 
ALWAYS ON HAND. 
Clay Cas Retorts, J. H. GAUTIER. 


ly C, E. GREGORY. 


Retort Settings, : 
Fire Bricks, Etc. BrooklynClay Retort 


WORKS, LOCKPORT, WESTMORE- 
LAND CO., PA. 


Office, 964 Fourth Avenue, FIRE-BRICK WORKS. 


Mh. 


sO ba pemmmmpana Lau nes vee cad sett 
UU AR a a = 


AN D 


REFERENCES FURNISHED. 


SEND FOR CIRCULARS 





PITTSBURGH, PA, VAN DYKE STREET. BROOKLYN. N. ¥- 
J R, SCOTT, ——_ 
G~-n'l Agent for Ne’y England, EDWARD BD, WHITE Snrviving Partner of the iate firm 


2S Wasnington si, Boston J. K, BRICK # UUs g92-1¥ 
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x. CS. WoonDps Firs Cv TTER. 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 
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a “a a : 
It will cut Cast or Wrought Iron Pipe, Shafts, o: Columns of any size, making a clean, smoot nd square cut Also, 


A Continuous Line of Pipe in a "Trench or Building. 
Our Machines for cutting 30-INCH PIPE have been farnished to the Manhatten and New York Gas Light Companies, and operate to their ertire satisfaction. 


: er size ( s he bee nactical use fe ore than a year with the most satisfactory results. For further information address : 
AC. "WOOD, - Sescnraaring oe toa li ales sb BROWN & OWEN, 20th and Filbert Sts., Philadelphia. ' i 
% HERRING & FLOYD, No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. hi 
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7 
# re eae wee : — —- ——s FOR SALE. 
d Z5e8% 3824 == == = 4: 
, qr> S85" & = f ¢ == - | 
EPPLEL AN EXPERIMENTAL HOLDER it 
Pie: | 
naa 5 = x vn v 4 
Sen" ZH E ; . ci 
| B23.%82 9 300 Cubic Feet Capacity | 
. 2nZeSe' 
! <BAo 22g WITH a 
geese cs WROUGHT [RON COLUMNS, 
. on hee 
= S&6& mo z COUNTERBALANCES, ETC., ETC.‘ 
| ae igo = IN COMPLETE WORKING ORDER. 
' o el 2 fed 
CRB RAs ro seen at the Works of the 
reek oe Z , - 
qHEESSE NEW YORK GAS-LIGHT COMPANY. } 
“THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS Ee at ee ee nah 
CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. ee ae eee ti 
oe Where full particulars, as regards price, etc., jt 
r7 : - , . , | 
NEW YORK FIRE BRICK AND CLAY y be obtained. bf 
] ph} 


RETORT WORKS. WREN’S GAS WORKS. eh 


: ea ESTABLISHED IN 1845. @ Corner of Jay and Water Streets, j 


BrancnH Works aT KnREISCHERVILLE, SvaTeN ISLAND BROOKLYN. N. Y. ) 
S ‘3 ; \VING GRANTED THE USEC ONE or 
a | < < T 
B. KREISCHER & SON. saz Pescuin n. Son Se Laie. Cidinials at meen | 
i settled my claim against them, I inform the profe aston \ 
Office, Foot of Houston Street, E. R., N. Y. ti o tinue to erect we wes a sell Licenses to use my 
Patents for making Gas from Petroleum. : 
< « - ° * ras ~ oe _~ = You can enrich your Coal Gas to any desired standard, b eA 
Gas Retorts, "Tiles and Fire Brick sing my process, in the simplest souunion, ankiaeen aieeiey - 
_ : =e c eee an b ther method, 
OF ALL SHAPES AND SIZES. oa W. C. WREN - 
i} 
es , 4 ' ? 
Fire Mortar, Clay and Sand. rH LOWE GAS PROCESS. 
s Articles of Every Description made to Order at the shortest notice | 
: en ; : S. A. STEVENS & CO, 
Niagara Utilised.—There is a talk of practi- tl -" i: +s : 2 - ea ——- SOLE AGENTS 
F ae ; 1e Canadian shore for the movement of — .E AGENTS. | 
cally adopting Dr Siemens’ idea of employing the ; 9 , y 
es F 6 * ‘ : proymns Dr. Siemens, it will bu remembered, as ted that ROOM 87, ASTOR HOUSE { 
great waterfall as motive power. ‘‘ A gentleman from Pe ag , ; : 
Buffalo” has proposed a scheme for transmitting the eee eae oe —— G power enough t P. O. Box 1110, NEW YORK. f 
allthe steam enginee, locomotives, and rine ANN | 


force of the great Horse Shoe fall, equal to 16,090,000 : : - : : 
g 1 chines in existence 1 400 130 WALNUT STREET, PHULADELPHaa«. t 
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CINCINNATI ‘GAS "WORKS, ERECTED 1871-72-73.—WM. FARMEK, Ena. LACLEDE GAS WORKS, ERECTED 1872,-WM. FARMER, Ena. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 








a 
WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. ‘Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 








a 
REFERENCES: 
Grn. Cuas. Roome, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOoPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. ScaRBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
8S. L. Hustrep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal, 
Professor B, SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N, J. 
. TEP — —_ rome MITCHELL, VANCE & CO. 
JAS. H. WALKER, SEN. J.-H. WALKER, JUN. rc “Buhay “4 ’ 
LATE ENGINEER AND SUP’T eaten 9 


MILWAUKEE GAS-LIGHT CO. CHANDELIERS ! 


JAMES H. WALKER & SON, | ye pa 


- - oe = } Also Manufacturers of 
CON SULTING and CC INSTRUC TING | Fine Gilt Bronze and Marble Clocks, warranted best Time- 


keerers Mantle Ornaments, &c, 


) = , ff) T° \ "y) ’ Salesroom, 836 BROADWAY 
\ ‘ : } | ' } 
, 4 » =) Ce dW | ) ( . " NEW YORK 
, Cow e 4 oa 4 Fee — —— —~ Special designs furnisned for Gas Fixtures for Churches 


| Public Galls, Lodges, &c, 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. | “Tue LANE & BODLEY CO, _ 


Plans and Estimates sent on Application. | MANUFACTURERS OF 
ROOM 16, 408 MILWAUKEE STREET, HYDRAULIC ELEVATORS 


We solicit: specifications from Gas Companies for Hydrau 


4 —— | 
MILY AU Ix E EK, | lic Elevators, of the Direct or Compound form, to be opera- 
| 


} ted by Water from Street Main, or from Tanks supplied by 
i te eee | pumps forthis purpose, Address for circulars 
REFERENCES. THE LANE & BODLEY CO., 
Hox. ASHAEL FINCH, Pres’t Milwaukee Gas Co. ALEX. McMILLAN, Pres’t La Crosse Gas Co We rafer to ial dete. Ga tenn te 
E. H. BROADHEAD, Pres’t First National Bank. | C. W. LOBDELL, Pres't Moline, Ill., Gas Co. Broadway, N. ¥ 
JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co. Cincinnati Gas-Light and Coke Co., three machines, Cin- 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. | cinnati; Laclede Gas Co., two machines, St. Louis, Evans- 


ile Gas Co., one machine, Evansville, Ind.; Newark Gas 
Co., one machine, Newark, N.J, Pittsburg Gas Co., two 
achines, Pittsburg; Washingten Gas Co., two machines, 


GEO. W. DRESSER, | Cc. CEFRORER. : ton, D.C. e:. 414-1 
Manufacturer of CHAS. H. MEYER & CO., 


CIVIL ENGINEER. | GAS BURNERS, | 227 Chestnut Street, Philadelphia, Pa, 


IMPORTERS OF 


‘LAVA TIPS AND SCOTCH TIPS. 


fim ORDERS DELIVERED FREE TO NEW YORK. 
-y 








TRINITY BUILDING: | GAS HEATING AND COOKING APFARATUS, 


FITTERS’ PROVING APPARAT'S. ETC. 
ROOM 90. 111 BROADWAY; | No. 248 North Eighth Street, Phils delphia, 
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MURRAY & BAKER, | 
Builders, 


And Contractors for the Erection of 
Gas Works, 


Practical 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR | 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


Ss” WORKS AT THE RAILWAY DEPOTS, 


— 


FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, “‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate’ 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, | 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray is a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait | 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones } 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 


We would respectfully invite Western men to call and see 
ov? patterns and works nere, MURRAY & BAKER, 
Fort Wayne. Indiana 


NATIONAL COAL GAS COMPANY. | 


No. 4 Warren Street, New York. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘* Water Gas,” bythe decomposition of surer- | 
leated steam, in fire-clay retorts, set similarly to those in | 
Coal Gas Works, is au established success. More than One 
Hundred Miilion cubic feet of gas have been made under | 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method, 

The Citizens Gas Company of Poughkeepsie, New York, 
ave, Since June !st, 1575, made their gas solely under this 
process, They light all of the street lamps and municipal 
baildings, as well as the greater portion of the city, and if 
the truth is the object of inquiry, let their Works and their 
consumers be examined, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and sbcut 
34y gallons of Petroleum or Naphtha, per 1000 feet of bril- | 
lant gas. 

Rigths for sale. Inquire of the President, 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies. 


Particular attention given tothe alterations of old works 
Estimates and Drawings furnished. 


Address all communications to 
N.W. Cor. 12th and Noblo Streets, 
120-Ly PHILADELPHIA, 





MACKENZIE & SAYRE MAN’F’G CO., 


w N 


HERRING & FLOYD, 


| Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS Of! 
ALL KINDS OF CASTINGS 
AN D 


APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts eac! 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
oeXHAUSTERS 
for relieving Retorts from pressure 
BENDS and BRANCHES 


of all sizes and descripti 


FLOYD’S PATENT 
MALLEABLE RETORT LID. 


SABBATON’S PATENT 
FURNACE DOOR ANP FRAME, 


SELLER’S CEMENT 


for stopping leaks In Retorts 

GAS GOVERNOR 
and everything cenanected with we reg 1 (Aa 
low price, alia in cor t 


N.B.NPOP VALVES fromt 
very low prices, 
SILAS C. HERRING. ,AMES LOYD 


1842. DEILY & FOWLER = 1877. 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREE! 


PHILADELPHIA. 


,MANUFACTURERS OF 
CAS HOLDERS, 
SINGLE AND TELESCOPI( WITH t AST 
OR WROUGHT IRON GUIDE FRAME 


We are prepared to furnish Holders, Wrought Iron |} f 
Frames, Bench Castings, Condensers, § f 
Drips, Bends, Tees, and all other Iron W 
Gas Works. Previous to 1868 our Mr. D. bu G j 
and fifty-four Holders, Since that date we 
Gas Works and forty-six He ra. W 
the erection of all our work, and would! ( ’ 


panies at the following places, where we 
since 1868: 


Lancaster, Pa. 
Williamsport, Pa. 
Bristol, Pa. 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa.) 
Freeport. Pa. 
Huntingdon, Pa. 
ittston, Pa. 
Bethlehem 8), Pa 
Suaron, Pa. 
Canter, Pa 
Annapolis, Ma. 
Parkersburg, Wes, 
Lynchburg, Va. 
Youngstown, O; 
Steubenville, 0, 
Zanesville, O. 
Mansfield, O. 
Marion, 0. 
Belleaire, O, 
Athers, O, 
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Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Mlu uf 
Gas from Ordinary Gas Coals, enriched with Cannel or Oil. Also, Mackenzi rs a fo. 
Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ftc. Al 


P. W. Mackenzie’s New Engine and Boiler. 


T. F. ROWLAND, 


Continental Works, 


GREENPOINT. BROOKLYN, N. Y. 


GINEER AND MANUFACTURER OF 














Oe ee 
GAS-HOLDERS 


OF ANY MAGNITUDE, 


nsers, Scrubbers, Puriffers, Retorts, Hydraulic Mains 
ther articles connected with the Manufacture and 
of Gas, furnished with despatch, Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
wns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 
Office in Philadciphia No. 435 Chestnut St., 
where a member of the Firm can be scen 
between 12 m. and 2 p.m. daily. 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GA8 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re 
juired for setting them in the latest and most improved 
del. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTER?® 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying cé pacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 
With cast tron guide and suspension frames. GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1% t« 
{8 INCHES DIAMETER, for WATERorGAS, Street Main con 
tions, such aS BRANCHES, BENDS, Drips, SLEEVES, etc. 
STOP VALVES, from 3 to 30 inches, for both Water and 


Gas, 


Wrought fron Work. 


All the Smith and Sheet Iron work required in and abou 
Gas Works. 226-tf 
JESSE W. STARR. JESSE W. STARR, JR. 


ik STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & CoO, 
MANUFACTURERS OF SINGLE AND TELESCOPIO 
GAS-HOLDERS, 
AND ALL KINDS OF 


Cast and Wrought Iron Work 


Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


REFERENCE, 


Cincinnati Gas-Light Co. | Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. Saginaw, Mich., Gas Co, 
ton, O., Gaslight Co, Oshkosh, Wis., Gas Co, 







| Peoria, LIL, Gas Co. 

8 f | Quincy, Ill., Gas Co. 

1 [taute, Ind., Gas Co, Champaign, Ills., Gas Co, 
Madison, Ind., Gas Co. Carlinville, Ill., Gas Co, 
Kansas City, Mo., Gas Co, Bowling Green, Ky., Gas Ce 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co. 
Burlington, lowa, Gas Co, Vicksburg, Miss., Gas Co, 
Nashville, Tenn., Gas Co. | Denver City, Cal., Gaa Co, 


n, Ky., Gas Co, 
ad, O., Gas Co 


R. T, Coverdale, Eng’r Cincinnati, and others. | 
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The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CoO., 


Ii2zthand Brown Sts., Philadelphia, and 49 Dey St.., 


a4 


/ 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and « mbody anumber of sun lry improve ments which. 


with the general character of the Exhibit, entitle the whole to commendation. 
Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY 


Secretary, pro-tem. President 


Director General 
GROUP JUDGES. 
AMERICAN. FOREIGN. ( 


Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sir WILLIAM THOMSON, LI.D.. D.C.L., F.R.S., Great Britain. 7 


ington, D. C. JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y° Mr. E, LEVASSEUR, France. ; 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria, 
pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 


Genera HENRY K. OLIVER, Salem, Massachusetts 
GEORGE F. BRISTOW, New York. 


; ~ SMITH & SAYRE MANUFACTURING COMPANY, | 
21 Cortlandt Street, New York, 


PROPRIETORS AND MANUFACTURERS OF NEW YORK SHOVEL WORKS. 


Mackenzie’s Patent Gas Exhausters. aes 
THE BEST AND MOST RELIABLE IN USE. SHOVELS, ‘SCOOPS & SPADES 


SHOVELS AND SCOOPS A SPECIALTY 
|For Gas-Light Companies. 





h Sts. 


AUTOMATIC WATER 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 


PASS are used in connection with this 








They can screen any size desired. 











FACE CONDENSER, with 


_s Price, A No. 1, per dezen, $40. 

3 A liberal discount to the trade. 

BS A. SEE & SON, 
be i” } 404-ly 1358S Broadway, N. ¥- 
= * o 








_ REDUCTION. 


ng Pressure of Gas in Street Mains. 


‘and AUTOMATIC BYE- 


»~ARATUS of every descri 
We refer to all the Gas-Light Companies of the United States. 






Office, Coal and Iron Exchange Building, Cortlandt cor, New Churc 


VALVES for Water and Gas. 





Rn 
2 

a | |CO —— 
~ @ ry 
a, = an CO <i 10) } 
A S=o5 | ; 
= Lis it ee 
Oo 7° <742F ' 
oe3 dy | SHOVELS 
Gf) .: San De s , 
Ru < areas © 2D ee) EE, NE BB ONE 
Pem Sea "s Pa 
79 Se. - far 
Zoom “LOC ESE 
Psu pOooeas 5 $380 per Dozen. 
Hae & qqnR 87 25] 
O,8 OGaNaes 25 mma 
rah -oam sm & Handles of SECOND GROWTH 
ea -) iat 3 7 TIMBER, STEELE.) POINTS, and 
ws ea SUPERIOR EXCELLENCE, In al! 
<C z ee respects guaranteed. 
a orn i-- e Refer to all the principal Gas Com- 

=n - |) plied a panies of this country and Canada. 
2a 4 2 So Orders addressed only to 
Hq . we A a 
BO SéSa 3 HERRING & FLOYD, 
oa 35 =) m < | Sole Agents, 
ee = | 740 Greenwich St., N. ¥- 
















* 


= ——— 


T. C. HOPPER, Pres’t. & Gen’l Sup’t. WM. H. HOPPER, -Pres’t. WM. N 


MANUFACTURERS OF 





£28" Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS AP 


A full assortment of the above kept at the Manufactories and Agencies, whet lers may 
Agencies. An 
87 Water Street, Cincinnati. | vest 
°9 20 Sonth Canal Street, Chicago. A i Tw 
fll Olive Street, St. Louis. } 


of | HARRIS, HEIL™ME 
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Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experiment 


& MelHENNY 


WM . DOWN, Sec. 


AMERICAN METER COMPANY, 


Pressure Registers, Pressure and Vacuum 
il Meters, Watchman’s Clocks, Ete., Ete. 
PARATUS. 

be addressed, 

1ierican Meter Compauy, 


nd Street, New York. 
econd Street, Philadelphia. 


h, 
Successors to Harris & Brother. 
ESTA BITS LeYD 1issasa. 
Nn . Gyas bs / A f h e\ Tee 4 whieh *\ a <P OW TT 
PRAG@GUOAL GaAs Wis sae FRACTURIBIRS, 
Continue as heretofore at the OLD ESTABLISHMENT. Nos. 1115 and 1117 Che rry Street, Philadelphia, Pa., 
To manufacture Wet and Dry Gas Meters, Station Mete rs, Experimental Meters, Meter Provers, Centre Stals, Governors, 
Pressure Registers, Indicatora, Photometers, and al | kinds of Gas Apparatus ; Also furnish all other Articles 
appert: ining to the use of Gas Work 
From our long Prae tacal Experience of the B USINESS (e Over ne 7a pert v7 at $} \- ype) 7 tn ? pe YOON } supe PVESTON of ali 
Work, we Cun gu arantee all orders to be execut d promptly, and in every respect satisfactoril 
WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 
~WILLIAM W. GOODWIN & CO 
C ° 
No. 1012, 1014 and 1016 Filbert Street, 
Philadelphia, Penna. 
MANUFACTURERS OF 
Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters» 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 teet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Amm¢ mia ‘lest Apparatus complete—also 
Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 
} 
Coodwin’s Improved Lowe’s Jet Photometer. 
W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Iso Patentee and we are the 
SOL# MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
. Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 
WILLIAM WALLACE GOODWIN. 335 ly] HOWARD KIRK, Special Partner. 
} S CA I] } LS Portland Cement, 
/*@ + ~ a * ‘ > 
iaine: nmnwe Roman Cement, $3 per bbl 
DL 4 f Dy. r * . 
- Keene’s White Cement, 
Consulting Gas Engineer, Sellars Gas Cement. 
Having had twenty-five ye: : : Gas E ‘i 1 tk re l f ' ee 
8 € pe V eas =" rience in 7as ungineering, and the practical manage ment of Gas \\V orks English Fire Brick, No. 1, $28 per M. 
prepared to advise Gas Companies on the Construction of new, and Enlargement and Improvement ‘ ; . as 
‘ng Works, and on the Utilization of Residual Products. = Silica Fire Brick, $45 
Plans, Specifications, and Estimates supplied. Also Working Drawings and Specifieations of his | DMPOR TERE. 
roved Retort Setti ; 
provec e ettings, and S. L. MERCHANT & CO., 
ve Forts S ’ Fy ° U > oO 53 proadway, New York, 
t my ts Set by ( ont cau t an d G uc) ante ¢ d. Jase below Trinity & hurch. 344-ly 


Gathels Effective Gas Washer 


supplied by Messrs. HERRING & FLOYD, Orrcon Iron Founpry, 738 and 744 Greenwich Street, N. \ 
r | « q = r : = <> , a | 
THE sL. JOHN & ROCKWELEL CO's 
PATENT GAS SCRUBBER. 


/s guaranteed to be the best in nse for the extraction of TAR, SULPHUR, NAPHTHALIN I 
Positively reliable at all seasons and in all climates. Reduc ing the labor and expense of Purification 50 per 
cent. At the same time largely increasing the quantity and quality of Gas p yroduced. Also doing away with 
Cannel Coals, Naphtha. and other enricning mateiials. We invite the attention of all Gas Companies to « 
improvements. Full information furnished on application to THE ST, JOHN & ROCK WE I, L C O., 
59 and 61 Liberty Street, N, Y. 132-6m 








cw Re 10 cents postage for “ Practical Treatise on 


ED 


NOW READY AND FOR SALE, 


ODELL’S 


an conan of Bookkeeping 


FOR GAS COMPANTES, 
cS, Which snould be sent either in Check, P. O. Order 
} egistered Letter, 


g 
suk Books, with printed headings and forms on this sys- 

wy »© supplied to Gas Companies, by applying to WwW. }., 
I LL, Patiadelphia, or 


‘A, M. CALLENDER & CO., 
Office Gas LIGHT JOURNAL, 4% Pine St N, Ve 
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CHAPMAN VALVE MFG. 00. 


=~ 





URERS OF 


TFA WYYW ~ 7 . 
af U AC VAMMoO Us 


ava Shak UE 


WATER, GAS AND STEAM 
VALVE 











. FIRE HYDRANTS. 


With BABBITT METAL SEATS. 


CHAPMAN GAS VALVE 


Have been in use since 1869, and are pronounced by 


all who have used them to be 








SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 


afford a direct passage the full size of the pipe. The are made of an 


They 


: similar to Bapgirr metal, specially prepared for the purpose, and superior to 


other metals used for the seats of Gas Valves, as it does not corrode, 


is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 


upon to SHUT TIGHTLY and OPEN EASILY at all times—an important 


desideratum when used for street mains, in cases of fire. 


ALL VALVES GUARANTEED. 


many 


VALVE M’F'G Co 
BOSTON. 





We refer to the following named Gas-Light Companies among the 


have used these Valves: 

n Gas-Light Company, Mass. 

th Boston Gas-Light Compa - 
Boston Gas-Light Company, 

urlestown Gas-Light Com; 

ridge Gas-Light Company 


Worcester Gas-Light Compan 
Taunt 
New Bedfor 
North Bridgewater Gas-I 

Plymouth Gas-Light Company, 
Middleboro’ Gas-Light Company, 
Marblehead Gas-Light Company, 
Leominster Gas-Light Company, 
Malden & Melrose Gas-Light Company, 


Quincy Gas-Light Company, 


30 
. n Gas-Light Company, 

d Gas-Lyaht Company, 
ha 


I 
» 
Ea 
4 
A 
I 


ma 


T . 
Newton 








Manchester Gas-Light Con 


Conc 


Exet 


Dover Gas-Light Cor 
Portsr 
Great pa 
Alba yas-Light Comps ’ Vt 


St. 


Nashua Gas-I 


Woburn Gas-Light Company, 
Providence Gas-Light Company, 


. : > tucket Ga ¢g nt 
ord Gas-Light Compa Pawtucket Gas-Light Company, 


ght Cor 


er Gas-Light ¢ 


Newport Gas-Light Company, 


New Haven Gas-Light Company 


Portland Gas-Light Company, 
Company, 


Gas-Light 
Calais Gas-Light (¢ 


ckland Gas-Light Company, 


h Gas-Light ¢ Lewiston 


Falls Gas-Light Con asaianial: 


n 4 yas-Light o 


Springfield Gas-Light Company, = k 


~ 


Office and Salesroom, 77 KILBY STREET, BOSTON. 


Ahh Loneene 

Louisville Gas-Light Company, Lou 
Cincinnati Gas-Light Company, 
People’s Gas-Light Company 
Citizen’s Gas-Light Company, 
Williamsburg Gas-Light Co. 
Brooklyn Gas-Light Company, 
Citizens’ Gas-Light Compan 
Peoria Gas-Light Company, 


rr 


Works at INDIAN ORCHARD, MASS. 


Cincinnati, ¢ 
Brooklyn, N.Y. 


Newark, N.J. 
Peoria, lll. 


ville, K 
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